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yright 1913,by Munn & Co.,Inc. From a Painting by J. C. Chase. 


Harnessing Nature 


What the Flying Machine has done in War. 
Inventions, Mew and Interesting. 


Vol. CVIII. No. 14 Munn & Co.,Inc., Publishers Price 15 Cents 


New York,N.Y. 
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F. O. B. Toledo F. O. B. Toledo 
Completely Completely 
Equipped Equipped 


Dex January and February, the dullest period in the auto- 
mobile business, we were always over 5,000 cars behind our 
“immediate shipping orders.” From this you can judge what the 
demand will be from now on, which is the most active automobile 
buying season. 


See the Overland dealer in your town now. The earlier you 
book your order the quicker you get your car—and spring is prac- 
tically here. 


Literature on request. Please address Dept. 27 


The Willys-Overland Company 
Toledo, Ohio, U.S.A. 
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Five passenger Model Montclair 
A high powered ‘‘Light Six’’ Loxier $3250 


On the busiest streets in the world 


just as on the great touring highways—at home and 
abroad —you find, in fast increasing numbers, the Lozier. 


Lozier—admuittedly the predominant Six—is now in its sixth successful 


season. These years of six- cylinder experience, and six-cylinder supremacy, are a 
guarantee of highest grade construction. You can find Lozier quality in all its phases only in a 
Lozier car, and most men who know automobiles 4es¢ are not satisfied with Jess. 





With two great models—the famous Big Six and the new Light Six, ‘‘a self-seller’’—Lozier achieves sensational 
success this year. Our ambition is to be able to build enough Loziers to meet the Lozier demand.; 


“LIGHT SIX” $3250 “BIG SIX” $5000 


UTOMOBILE authorities, writers in technical journals, owners of high-grade LL PRESENT indications point to a record sale of Lozier Big Sixes this season. 
A: ars, and the trade, all declare the one surprise and feature of the year has been Never before have the wealthy and discriminating motor car purchasers ex- 
pressed their convictions so clearly in favor of the Lozier. Their attitude is 

well founded. 


the production of a Lozier—and a true Lozier—at a medium price. 


When we announced this lighter model of the only American-built car which 
for eight years has commanded and still commands a price of $5,000 that announcement The Lozier has proved itself the superior Six. Years of service in owner's 
instantly became the talk of the industry. hands and years of gruelling tests on every principal American speed-way have left no 


: P . . room for doubt of Lozier efficiency. 
But it remained for the car itself to create the real wonderment. Here, truly, . 


was a Lozier for only $3250. A Lezier in every line and every part—not quite so And, added to the proof of Lozier six-cylinder supremacy, new advanced 
large as that marvelous 4ig Lozier which for years had commanded the respect of the features of construction make the big Lozier stand out in the foreground of all high 
public and the industry alike, but high powered—and a Lozier through and through, grade cars. 


a Lozier in its strength and safety and comfort and finesse of workmanship and dis- 


. The new automatic-level oiling system gives high oil level at high speeds, low 
tinctive beauty r & 5) gives hig gn 5} ’ 


ievel at low speeds, a smokeless exhaust at all speeds, an efficiency beyond all previous 
Our dealers, themselves, named the LIGHT SIX ‘‘a self-seller.*” And the achievement. 
three months past have proved that it zs. The demand for this Lozier at less than 


$5000 is a factory capacity demand. The motor is the most powerful ever built into a Lozier car, but vibrationless 
$5006 Z capac 


P - and silent with the widest known range of speed. 
You will marvel at the completeness of this car. A more perfectly equipped 


car has never been produced. Everything you could ask for is on the car. Electric Triple ignition provides a medium for securing tremendously increased power 
self-starter—electric lighting—- Warner speedometer—windshield 4ui/t into body, when you want it. 

adjustable for ventilation and rain vision — silk mohair top, top cover, curtains quickly Left-side drive and convenient center control, as featured in the Lozier, are 
adjustable from seat—instantaneous locking tire carrier—clock—electric horn—trunk rapidly becoming standard construction on all automobiles. 


rack—everything that makes a car really complete. And remember, the Lozier 
‘*LIGHT SIX’””* has left side drive, center control, a ‘‘stream line’’ body and many 
other advanced features, without which no high grade car should deserve your serious 
consideration. 


Fifty-eight sets of ball-bearings—more than used in any other car in the world 
explains, in part, the unequalled Lozier power, mastery of the longest and steepest hill 
Lozier motor flexibility and Lozier long-life. 

Loxier ‘‘Light Six’’ Touring Model and Roadster $3250 Touring Models and Roadster $5000 
Coupe $3850; Limousine $4450 & Limousines and Landaulets $6500 


Among the prosperous manufacturers of low-priced cars and among the heads of the great accessory 
manufacturing concerns—men who really are in position to judge automobile values accurately and 
men who, for their own uses, want to drive the best—Lozier is the distinct favorite. Eight executive 


heads of one low-price car company, alone, have purchased and drive Loziers. THESE MEN KNOW. 


LOZIER MOTOR COMPANY, 4504 Mack Avenue, DETROIT, MICH. 


Factory Branches in New York, Chicago, Philadelphia, Boston and San Francisco. Dealers in all principal cities 
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Harnessing Nature-—Electrically 


Human ingenuity, assisted by the ability of large manufacturing companies to produce practical and economical 
machines, is conquering the powers of nature more completely every year. 

The product of the coal mines is transformed into electric power in all parts of the country by large steam turbines 
built by the General Electric Company, gasolene is used economically in isolated localities by the G-E gasolene electric 
generator, and the G-E Gas Electric Motor car is 
giving excellent service on rural steam lines. 

Enormous generators connected to water tur- 
bines are successfully harnessing the water powers 
and pouring cheap electric power into the large 
transmission distribution systems which make possi- 
ble the present wide use of electricity. 

The future may see nature harnessed in new 
ways—from the sun, wind, or sea—who knows? 
But one thing is generally accepted: that new 
methods will be combined in some way with elec- 
tricity —for the increasing economies of transmis- 
sion, the convenience of application in the factory, 
and the increasing use of Edison Mazda lamps in 
the home—all point to the continued use of elec- 
tricity long after the coal resources of the country 
have been depleted. With this in mind it is inter- 
esting to note how electricity has been harnessed ae en ee 
by the General Electric Company’s apparatus. 





00 KW G-E Steam Tu 


The Controlling Reins of 
Nature’s Harness 


In steam turbine and water wheel stations 
the control is so perfect that one man can sit ata 
desk or bench,—in front of a switchboard at a dis- 
tance from the machinery, and by means of small 
levers can start, stop, or regulate the power at will. 
This power transmitted to cities and towns is again 
controlled by smaller switchboards, which distri- 
bute the current in factories, railways, or homes as Ps 
required. act Kader ts 

In the modern factory today men no longer 
have to pull levers, or shift belts, for the G-E push 
button method of control enables the operator to 
start the motor by simply pressing the button, 
thereby giving him more time and energy for his 
work. By simply pushing a button also the engi- 
neer in the basement of a modern city building 
can regulate the speed of the ventilating fan on the 
top floor or turn on the electric sign on the roof. 

The large electric motors for the Panama 
canab locks wil] be operated from a distance by smal! G-E con- G-E Switchboard in office building 
trol switches. Many large enterprises such as the Catskill Aque- 
duct, employ automatic devices to keep water levels constant 
without attention 

In railway service, the General Electric 
Company’s platform type of control is well known. For heavy 
train service Sprague G-E type M control provides for the 
addition or dropping of cars; for automatic acceleration when 
required; and for the stopping of the train automatically when, 
for any reason; the motorman’s hand leaves the handle which 
controls the train. 

In the home, a press on the button, turns the 
power of electricity into light, heat or power by means of devices 
which are becoming universal throughout the country. 

















The extensive resources and manufacturing facilities of 
the General Electric Company have assisted in the work of 
harnessing nature in the manner briefly outlined above. 





Wood Working Machine operated by G-E push button control 


As new circumstances arise, these same facilities will be devoted as heretofore to the development of practical and reliable apparatus for the 
harnessing of nature-electrically in the service of man 
Complete information on any of the equipments mentioned above, or on any problem of controlling electric power, will be furnished on request 
ym our nearest office 








Atlanta, Ga Cincinnati, Ohio Largest Electrical Manufacturer in the World New Haven, Conn. San Francisco, Cal. 
Baltimore, M Cleveland, Ohio General Office: Schenectady, N.Y. New Orleans, La. St. Louis, Mo. 
Birmingham, Ala Columbus, Ohio Wags 4 tad ee ae wy | New York, N. Y Schenectady, N. Y. 
Roise, Idal Davenport, lowa ADDRESS NEAREST OFFICE Omaha, Neb. Seattle, Wash. 
Boston, Ma Dayton, Ohio Philadelphia, Pa. Spokane, Wash. 
Buffalo, N. Denver, Col Jacksonville, Fla. Louisville, Ky. Pittsburg, Pa. ‘ Springfield, Mass. 
Butte, Mont Detroit, Mich. Joplin, Mo Mattoon, Il Portland, Ore. Syracuse, N. Y. 
Charleston, W. V Office of Agent Kansas City, Mo. Memphis, Tenr Providence, R. I Toledo, Ohio 
harlotte, N. ¢ Elmira, N. Y Keokuk, Iowa Milwaukee, Wis Richmond, Va. Washington, D. C. 
Chattanooga, Ten: Erie, Pa Knoxville, Tenn Minneapolis, Minn Rochester, N. Y Youngstown, Ohio 
Chic i Indianapolis, Ind Los Angeles, Cal Nashville, Tenn Salt Lake City, Utah 
lexas a Okla s business refer to Southwest General Electric ( ompany (formerly Hobson Electric Co. }—Dallas, E!] Paso, Houston and Oklahoma City 
For Canadian business refer to Canadian Genera! Electric € ompany, Lt’d, Toronto, Ont 4020 
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The Sacred Heart Convent in Omaha after the tornado passed. 
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rT pyright, 1913, by Newspaper Enterprise Association, Scene in a thickly populated Omaha district. 

THE HAVOC WROUGHT BY THE GREAT STORM IN OMAHA.—(See page 315.) 
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Harnessing Nature? 








WE go to pre with an issue of the ScIENTIFI 
f AMERICAN devoted t the subject harnessil 
nature the country is being verwhelmed by 
telegraphic re f appalling losses of life and prop 
ert whi w how limited, after a is our boasted 
nti f the prima! forces of nature—should they 
make a sudden and more than average display of thei 
intent powe 
Ry a gy ‘ } t« f P huma ce 
may be defined r\ {f the cenuse s struggle I 
ina ( t tural fe st it he 1 1 
ded a n te usetu i ne Fh 
then I ! ‘ il t, pu ad | I 
l t - tor t! ‘ imencle re 
garded | irtfu d iperstit read 
‘ ! l i the mighty rive t 
i i a st n it ideas of s ste 
ind ‘ It took the growth of know 
ecge t ct iti IT experle i 1 tl eX] ria 
tien of f hind isoning f n is totl 
to gradua pen the eyes of man to the fact that the 
for f " h judiciously cajoled and brought 
nite ‘ might be transformed from supposed 
ivenging deities into helpful servants, the limit of 
evhe contributions to man’s happing ind prosperity 
wa i red on by the degree of his intelligence 
ndustry and opportunity 
lu spite of the very impressive record made by some 
ft ancl races—the peoples of Babylonia, Egypt 
and. later, of Greece and Rome—it must be admitted 


nature—or “harnessing of 





that the actual conquest of 


occurred in the 





nature” if term be preferred—ha 

nineteenth and twentieth centuries, the age of steam 
and steel and electricity Our giant steamships drive 
their way——-the biggest of them—across the oceans, 
quite regardless of the stress of wind and weather 
Our railroad trains speed on their appointed schedules 
across plain and valley, over mighty water courses, and 


through the very heart of the mountains, carrying their 


priceless freight of millions of people and tens of mil 


lions ef products, with a regularity that fatls to astonish 
only becuuse it is so thoroughly familiar We live, 
er do business, in towerlike buildings, which we have 


nigh upon a thousand feet into the 


Gariug!) 


heavens, where the tewering fabric meets the buffeting 


of the hurricane, not only secure, but practically with 


out a tremer from flagstaff base to foundation We 
have shut the once devastating floods securely within 
their mountain recesses; and we let them run down 
to the thirsty plains when we choose, and in just such 
volume as we will We have joined in wedlock the 
devastating powers of the floods with the once terrify 


ing fire and might of the thunder cloud, and out of this 


union have been born those wonderful hydro-electric 
works which are furnishing light, power and heat to 
the millions of our towns and cities 

We boast that we have thus harnessed nature to 
ur ust Yet it is true, and the thoughtful among us 
wel iderstand that iture has become our beast of 
burds t f ypu n, but rather by cheerful sub 
missiol N ! she bestirs herself, and, as 
if fo pul us i ul 1 of the fact that, if she will, she is 
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us with the full force of her hidden potentiali 


Let her activities become only a certain per cent 


eater than their normal, and disaster, often terrible 


disaster, sweeps over the very people whom she seemed 

faithfully and submissively to serve Nature has 
but to turn herself over, in her long geological sleep, 
for a little easier adjustment, and a San Francisco is 


thrown down in widespread ruin. Over night, the rains 


which fill our power producing reservoirs and give the 


necessary depth for commerce to our rivers, have but to 


shed something more than their usual supply of mois 


ture, and by the morning cities and villages are over 


whelmed by the score, the loss of life is numbered by 


the thousand, and the destruction of property by mil 


lions in dollars 
Judged from the standpoint of science and engineer- 
ing, although there is much to make us feel extremely 


s nothing in the recent disasters to 


discouraged, there 


make us despair When these terrific floods have been 


thoroughly investigated and the causes of the failure 


hold them in leash have been ascertained, we shall 


have learned how to safeguard by better methods of 


against a 
fruitful 
that 


and more secure construction repe- 


control 


tition of such a wholesale flooding of lands 


and populous cities Indeed, it is likely some 


day in the far future, and sooner than most of us 


able to believe, we shall find out how ade 
keep 
their banks, and build reservoirs of such capacity and 


back the flood 


are just now 


quately to control the rivers and them within 


stability as will hold waters until the 
menace has passed by 

tornado as has recently 
West, we 


Much can be done, it is 


In the presence of such a 


Middle 


feeling of absolute he 


swept through the must confess to a 


plessness 


true, in the way of special construction te mitigate the 


devastation of a tornado; though it is questionable if 


building massively in stone and concrete would 


even 


suffice in the of such an appalling fury as 


presence 


recently swept over the ill-fated city of Omaha. 


The Society for Electrical Development 


HATEVER may have been the sins of the 
gigantic trust, even its enemies were will- 
ing to admit that it was usually eflicient, 


irgely because its administration was centralized. But 
a single department purchased the cargoes and train 
oads of raw material which it converted into manu 


factured products; a single advertising staff prepared 
its selling announcements and bought space in maga 
ines; a single board of directors guided its commer 
cial destinies; in a word, harmony and co-operation 

re substituted for discord and strife 

No that the Government has decided through its 
courts that many combinations of manufacturing enter 
prises, however economical and efficient they may be, 
ire detrimental to the best interests of the country, 


lessons taught by the 
Attor 


States? An answer is to be 


sible to apply the 





trust without incurring the displeasure of the 


ney General of the United 





found in the Society for Electrical Development, 


formed for the purpose of introducing elec- 


and of 
marked the 


} 
sole 


tricity more widely eliminating the useless 


friction which has development of the 


central station industry in this country. Although elec- 


trical goods and electrical energy to the value of two 


billion dollars a year are sold in this country, the 


market for electricity has only been skirted and never 


conflicting inter 
that of 


and electrical energy 


really penetrated. There have been 


and conflicting policies, with the result 


ests 
all marketable commodities is as 


much a commodity as oil or sugar—electricity is not 


and businesslike basis 
Electrical 


sold on an efficient 
All this the 


tends to change. 


Society for Development in- 


Central stations, architects, contrac 


tors, electrical manufacturers, the host of industries 
dealing in electricity or dependent upon electrical 


energy, are to unite in popularizing electrical service. 
There are about ten million buildings in this country 
could be used to profit. Yet only 
If the public can be 
luxury, if the 


in which electricity 
five is wired for service. 
that 


one in 


taught electricity is not a cen- 


tral stations can be brought to the view that the 
small consumer's business in the aggregate is as 


lucrative and even more so than that of the occasional 
large consumer, if the thousand and one interests that 
have been warring in the past can join forces in the 
effort 


try, we 


to expand the electrical business of this coun- 
indeed look forward to that “electrical 
has existed hitherto only in the pages of 


may 
age,” which 
the sensational newspaper. 
Fortunately the men responsible for the creation of 
for Electrical Development have long been 
in this country. 


the Society 
identified with the electrical industry 
Mr. Henry L. Doherty is the president. Associated 
him are Mr. Wakeman and Mr. Philip S8..Doedd, 
thoroughly with the needs of 


with 
both 


central 


familiar business 


stations and manufacturers of electrical goods. 


guided, the enterprise should infuse 


Thus competently 
a new spirit of co-operation into the business of selling 


electricity and electrical goods. If it succeeds, as 


gives every promise of doing, 


the experiment will pro} 


ably be repeated in other industries; for it will mean 


trust's efficiency in selling, without 
the market. 


the retention of the 
any attempt to control 


Small Internal Combustion Engines on Land 


and Water 
N SEVERAL ways, the designers of motor car e 
behind their nau 


meen 


seem to be 
and the 


would 


Lines 


tical brothers, increasing use of kerosenm 





fuei in small marine engines indicates one very im 


portant step forward that is not shared alike by both 


little indeed has been done by the automo 
in solving this difficult problem, whereas 


So far, very 
bile engineer 
the number of marine internal combustion motors utiliz 
Asa 
manufacturers 


ing the cheaper fuel is steadily increasing. mit 
ter of cold fact, the 
of such have turned to 


tion of the fuel problem and the great number of them 


manner in which 


engines kerosene as a solu 


that have succeeded in employing it instead of gasoline 


(with gratifying results, be it added) constitutes one 


of the real features of the year. 
Manifestly, it is no easy matter to convert an engine 
gasoline consumption, to 


constructed for operate on 


kerosene, or on some of the still heavier distillates, as 
not a few of them do. Merely 


and providing means for applying heat to assist vapori 


altering the carbureter 


zation will not suffice, for, although almost any gasoline 


made to run on kerosene after it has 
heated, it 
fuel. 


extensive 


engine can be 


cannot be made to run 
Efficient 


alterations 


become sufficiently 


efficiently on the heavier operation re 


quires other and more which 


virtually necessitate a complete re-casting of de 


signs. Up to the present time, marine engine manu 
facturers have done very well, considering the com 


short space of time that has been serious 
devoted to That still 
room for improvement is evident in the universal neces 
alternative for the 
In other words 


paratively 


experiment. there remains 


sity for employing gasoline ¢ 
inevitable heat, for starting purposes. 


the kerosene engine that will start “all cold” on kero 
sene, as infallibly as will the gasoline engine on gaso 
But 


more hopeless than this have been solved in the past 


line, has yet to be evolved. problems apparently 


jsut though the makers of small marine engines un 


doubtedly are ahead of their landsman brothers in the 


use of kerosene, they are behind them in several other 


matters, prominent among which is the inclosure of 


such parts as the valve mechanism. Marine engines of 
the high-speed type are steadily becoming more like the 
as witness the marked tend 


of eylinders and 


automobile motor, 
block 
crankeases to 
making of the 
Despite 


typical 


ency toward the construction 


the extension of include the clutch and 
whole plant 
this fact, 


overlooked the desirability 


reverse gear, thus power 


virtually a single unit. however, 


designers apparently have 
of inclosing the valve parts, as it is done almost with 
out single exception in automobile motors. 

The accomplishment is simple in itself, requiring as 
it does merely the addition of a couple of light metallic 
reducing and de- 
excluding dirt and permitting more 
must offset the low 
On the score of decreased noise alone, the 


plates, and its advantages in noise 


creasing wear by 


plentiful lubrication more than 
initial cost 
addition of such protection plates would appeal, for as 
every one knows, the valve mechanism is the hardest of 
all to silence, and there are few things more abhorred 
by the average motor boatist than the incessant click- 
ing and hammering of the valve tappets. 

Thanks to the ingenuity of the makers of such appa- 
ratus, high tension magneto ignition is used to a much 
greater extent now than it has been used in the past, 
also marks favorable imitation of the auto 
The undoubted simplicity of the high 


which fact 
mobile motor. 
tension magneto, as compared with the complexity in 
batteries and coils and timers of other 
elimination of its 


herent to the 
systems, has led to the 
one previous fault—its susceptibility to the influence of 
moisture. And now that this difficulty has been over- 
come, the increasing use of such instruments presages 
their still 
distant future. 


practical 


more widespread adoption in the not far 


Thus, though the makers of small marine internal 
combustion motors have made notable strides in the 
past twelvemonth there is still apparent an apathy 


toward the engine starting devices which have become 
so popular for automobile work, and this despite the 
fact that almost invariably the marine motor is much 
more difficult to start than is the motor. 
Obviously, the lower temperature at which it operates 
normally, and the greater dimensions of the cylinders 
as a rule are responsible for the greater effort required 
to “turn it That the tendency toward the use 
of ‘engine starters exists, however, is made plain by 
their prominent manufacturers. 
And it is not too much to expect that 
has passed, engine builders will 
quite readily to such labor-saving safety devices. 


automobile 


over. 

adoption by several 
ere another year 
turned 


marine have 
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Electricity 


Energy Consumption in Electric Weldings.—In a 
discussion in a recent paper on “Resistance Welding” 
the remarkably small amount of energy required to 
weld iron wire was brought out. A weld between a 
5/32-inch rods takes 20 watt-minutes, which 
means that 3,000 welds of this kind eould be made 
with the expenditure of one kilowatt hour of electrical 
energy. However, the amount of energy rapidly in- 
creases with the diameter of the rods welded, 5/16-inch 
requiring 2,000 amperes, about nine times as 
much energy as rods half that diameter. This 
increase is due to the increased contact area and also 
to the rapid cooling through the jaws holding the rods. 


pair of 


rods 


one 


The Telephone Equipment of Capt. Scott’s Expedi- 
tion.—An English paper gives an interesting illustrated 
account of the telephone service that was provided 
to connect five stations of the British Antarctic Expe- 
dition, that is, the living quarters with the four instru- 
ment and observing stations. In order to save weight, 
a matter of such prime importance in the transporta- 
tion of supplies by polar explorers, the line wire employed 
hard drawn aluminium. About 75 miles of 
carried and the lines connecting the 
metallic cireuits of this bare wire laid 
about six feet apart on the dry snow which, as is well 
known, is an excellent insulator. The low temperature 
precluded the employment of individual batteries at 
24-volt battery” 


was bare 
this wire was 


stations were 


the stations, and a ‘“eommon was 


used. 


Working Cables and Land Line Without Re-trans- 
mission.—A new and very simple system of submarine 
working, the British telegraph 
is announced. By reversing the current for 
each suecessive signal, the distinctness of the signals 
is so increased that the siphon recorder, hitherto the 


eable invention of a 


engineer, 


receiving instrument par excellence for cable working, 
bids fair to By the new system two 
successive dots, for example, are signaled by two cur- 
is stated that the ordi- 
Morse code can be used, and a land line can be 


be eliminated. 


rents of opposite polarity. It 
nary 
joined up with a cable and a message sent by an ordi- 
Although it does not appear that 
the speed of signaling is increased by the new method, 


nary telegraph key. 


the elimination of re-transmission at the junctions of 
under certain conditions which 
when the invention has been 
an important improvement in 


land lines with eables 


will doubtless appear 
itself 


telegraph engineering. 


tried out) is in 


A New Electric Tanning Process, invented by the 
Swedish scientist Dr. A. Groth and applied on a practi- 
eal seale in an English works, is attracting much atten- 
tion, and it is stated that one of the prominent electrical 
With 
this method, the hides are put in special vats along with 
metal conductors, so as to carry out an electrolytic 
this will tan the hides in much 
than usual, for instance, six weeks as compared to several 
months. Leather of better quality is produced in this 
way, and the method gives a perfect and solid tanning. 
The details of the method are not as yet made public. 
Various electrical devices in the shape of regulators and 
indicators, also safety apparatus for over-current, make 
the process almost an automatic one, and in the present 
trial plant at Kidderminster two persons are all that is 
needed to take care of the whole. Should anything go 
wrong in one of the vats, electric bell or lamp signals 
give warning at once. The plant keeps running day and 
night. 


firms is soon to take it up for commercial use. 


action, and less time 


Remote Control of Light and Power Circuits. 
Turning on and off the electric lights connected to a 
distant service circuit has been a problem that has 
hitherto been met in three ways; by sending a man 
to manually switch on the lights in the evening and 
switch them off again in the morning, by clockwork 
switching devices set to operate at a pre-determined 
hour, and by utilizing a prepayment meter to open 
the circuit when a determined amount of energy shall 
have been consumed. A new method of remote control 
of lighting and power circuits, whereby such circuits 
may any time from the central station 
(as for example to cover the contingency of a sudden 
fog, and varying hours of darkness) has been devised, 
utilizing a special current superposed on the main light- 
ing current whether the latter is alternating or direct. 
The new system is particularly adapted to the control 
of street lighting circuits. In the application of this 
method to alternating current service a “ripple” or 
alternating current of higher frequency than the actual 
frequency of the service current is sent out over the 
mains for an instant, actuating a local switch-operating 
relay permanently connected to the mains but designed 
to be sensitive only to the “ripple” frequency. In the 
application to direct current service a condenser included 
in the relay circuit acts to prevent consumption of 
energy in the relay except during the moment of passage 
ef the alternating current ripple which traverses the 
condenser in operating the relay. 


be closed at 


Science 


Captain Scott’s Journal.—According to the London 
Times, Lady Scott has telegraphed from New Zealand 
that her husband's journal is in her possession, ‘excel- 
lent and complete.’”” The whole will be published 
shortly in book form, and parts will appear in an Eng- 
lish magazine. 


Peary at the International Geographical Congress.— 
Rear Admiral Robert- E. Peary recently sailed for 
Naples, on his way to Rome, where he is to attend the 
Tenth International Geographical Congress, which 
opens on April 10th, and the meeting of the Interna- 
tional Polar Commission which will follow it. Rear- 
Admiral Peary will represent the United States offi- 
cially. 


The Philatelic Library of the late Lord Crawford, 
the most comprehensive collection of books and pamph- 
lets on postage-stamp collecting that has ever been 
brought together, or is ever likely to be, has become, 
by his bequest, the property of the British nation, 
and will doubtless be placed in the British Museum. 
Mr. Bacon's catalogue of it, recently published, is a 
large quarto volume of over 450 double-column pages, 
and its compilation extended over several years. 


The Brilliancy of Venus in the evening sky during 
the early months of this year has led to the usual crop 
of wild rumors as to what the “strange light’’ could 
be. In England it has been mistaken for a German 
military airship; while the newspapers of southwestern 
Russia have been reporting nightly visits from an 
Austrian spy in an aeroplane. It may be recalled that, 
many years ago, a section of the New York publie 
took the same planet to be an illuminated balloon sent 
up by Mr. Edison from Menlo Park in the course of 
some mysterious experiments. « 


The Term “Gouffre” is applied in Haiti to mysterious 
acoustic phenomena, probably of subterranean origin, 
and evidently belonging to the class of sounds known as 
‘“brontidi’” or “‘brontides’’ (see ScrentiFic AMERICAN, 
January 18, 1913, p. 66) reported from various parts of 
the world. They seem, however, to be much more varied 
in character than the typical brontides of Italy, Belgium, 
Sometimes they resemble the boom of cannon, but 
again are described as deep rumblings, howlings, a rush- 
ing sound, as of wind, a deafening crash, ‘‘as if a moun- 
tain of glass were shattered,’ and soon. They have been 
known in Haiti from the times of Moreau de St. Méry 
and the other early historians of the country. St. Martial 
Observatory, at Port au Prince, has undertaken a syste- 
matic investigation of this phenomenon by means of a 
questionnaire addressed to numerous residents of the 
island, thus following the example of Van den Broeck in 
Belgium, and Alippi in Italy. 


ete. 


se 


The Failure of the “Electric Niagaras,”’ or overgrown 
lightning-rods, recently erected in several parts of France 
in the belief that they would avert hailstorms “by draw- 
ing the electricity from the clouds,” is reported in empha- 
tic terms by a writer in the Journal of the National 
Society of Horticulture of Franee, M. A. Laforest (who, 
however, advocates the equally illusory expedient of 
‘‘hail-shooting!"’). Several severe hailstorms oceurred 
in Paris shortly after a great “ Niagara’ had been in- 
stalled on the Eiffel Tower. (See Scientiric AMERICAN, 
June 29th, 1912, p. 548.) On June 19th, 1912, hail fell in 
great quantities at the very foot of the tower and over 
an extensive area adjoining. The use of these devices 
began some eleven years ago in the department of Vienne, 
and it has been repeatedly claimed that they have com- 
pletely exempted that part of France from hai!storms 
ever since they were installed. This claim was, however, 
investigated by M. Turpain, in 1911, and found to be 
without foundation. Fifty-two ‘“‘Niagaras’’ had 
erected in various parts of France up to last October. 


been 


Scientific Results of the War in the Balkans.—In 
the Bulletin of the American Geographical 
Leon Dominian calls attention to the rich field of in- 
vestigation that will be opened up by the passing out 
of Ottoman eontrol of a large section of the Balkan 
peninsula. Nearly every square mile of the territory 
in question needs mapping, and it is besides a practic- 
ally virgin field for geological, ethnological and _his- 
torical- research. To judge from the cartographical 
work heretofore done in Bulgaria by the Military 
Cartographical Institute, at Sofia, we may expect ex- 
cellent map-work in whatever territory that country 
may acquire from Turkey. Whatever may be the merits 
of the quarrel between Turkey and the allies, it is 
notorious that science and exploration do not flourish 
under the Crescent, whereas the other Balkan states 
are at least in sympathy with modern ideals in these 
fields, so that the outcome of the war, up to date, is 
fortunate from a scientific standpoint. Just to mention 
one point of contrast: Bulgaria, Servia and Greece 
all possess official meteorological services, with networks 
of stations whose observations furnish the material for 
compiling climatic statistics of those countries. Turkey 
has nothing of the sort, and what little information we 
have of her climate has not been gathered by Turks. 


Sociely 


Aeronautics 


The International Commission for Scientific Aero- 


nautics (which ought to be ealled the International 
Aerological Commission) will hold its next triennial 
meeting in London, in 1915. 

Bomb for Use with Aeroplanes.—Hiram Stevens 


Maxim, of London, England, assignor to Vickers, Litd.. 


Westminster, England, has secured a patent, No. i ,052,- 
606, for a bomb for use with flying machines, which 
bomb has a charge of high explosive, a detonating 
charge and a pole which is adapted to move relatively 
to the bomb when the latter is liberated and to bring 
the detonating charge into position to fire the main 
charge when the extremity of the pole strikes the ground, 
an object or a target. 

Aerological Station in the Heart of Africa.-—The 
German government, which has already done so mueh 
more than any other government in the world for 
upper-air research, is now planning a permanent aero- 
logical station on Victoria Nyanza. It 
lake, in the year 1908, that a German expedition sent 
up the first sounding-balloon that ever reached the 
isothermal layer in equatorial regions, and observed, 
at an altitude of 12 miles, the 
ever recorded in the atmosphere, viz., 119 degrees below 
zero Fahrenheit. 


was over this 


lowest temperature 


An Erroneous “Record” in Ballooning.——In 
1909, much interest was aroused by the 
published in the London Times that two Italian aero- 
nauts, Lieut. Mina and Signor Piacenza, had ascended 
from Turin in the balloon “ Albatross’ to an altitude 
of 38,715 feet, exceeding by more than 3,000 feet the 
altitude attained in the famous ascent of Assman and 
Siiring, in 1901, which was a world’s record. 
to a note published in 
very like a canard, as the 
means of measuring their height, and have 
lished a revised estimate reducing the reported altitude 
to 30,300 feet. 

Aeronautical Surveys.—The 
surveys in the Sahara and 


August, 


statement 


Aecording 
Nature this story was something 
aeronauts had no proper 


since pub- 


idea of carrying out 


elsewhere with the aid of 
airships and aeroplanes has often been suggested, and 
it seems likely that many blanks on our maps, where 
ordinary surveying methods are difficult or impossible, 
will ultimately be filled up in this manner. A German 
writer calls attention to the fact that the first demonstra- 
tion of the feasibility of such undertakings was fur- 
nished by the military aeronauts during the 
recent war with Turkey. A large tract of country 
around the city of Tripoli was mapped from overhead. 
The data thus obtained enabled the general staff to 
construct a series of charts on a seale of 1:40,000. 


lialian 


Strain on Monoplane Wings.—In a recent number of 
Flight Mr. Griffith Brewer takes up the subject of the 
collapse of monoplane wings. Calling attention to the 
fact that about a year ago Blériot reported to the French 
government that monoplanes were liable to «oll: pse in 
the air, not only by the breaking of the 
the wings, but also by the 


stays under 
breaking of the supports 
over the wings, Mr. Brewer inquires into the cause of 
the structural collapse to which monoplanes seem to 
be peculiarly liable. 
project like arms from the sides of the frame, he agrees 
that it is easier to twist the outer ends of the 
than the shoulder portions. ‘‘Without changing the 
path of flight of the machine,’ Mr. Brewer states, “the 
speed of travel may increase, and this causes the center 
of pressure to travel backward, thus tending to turn 
the wings over forward, owing te the pressure below the 
front 
below the rear portion. 
the center of 
shoulders of the wings outward, the !eft wing twisting 
like a right hand corkserew and the right wing twist- 
ing like a ieft hand corksecrew.”’ 


Because the wings of monoplanes 


wings 


portion decreasing while the pressure increases 
The effect of this change in 


pressure is a progressive twist from the 


Aeroplane Trips Between Nice and Monte Carlo. 
The Trans-aecrian company is organizing a daily service 
of aeropiane trips over sea between Nice and Morte Carlo 
on the Mediterranean coast. Hydro-aeroplanes are to 
be used, and they will fly along at a short distance off 
shore during the trip. For greater safety, a motor launch 
will accompany the flyer, although it is now recognized 
that there is little danger in an over-water trip on « hydro- 
aeroplane. This appears to be the first instance of the 
regular use of the hydro-aeroplane, and the results will be 
watched with interest. The trip from Nice to Monte 
Carlo costs $50 and the round trip $60. A ten-minute 
flight near the well known Promenade at Nice wil! cost 
$40 additional, with the same rate for a flight over the bay 
at Monte Carlo. The company has already installed a 
station at this latter port, and the hangars are located 
at Monaco on the south quay, along with a slip for 
putting the aeroplanes afloat. Passengers thus 
be easily taken on board. At Nice, a launch 
takes passengers from the Promenade to the embarking 
point. During the trip, the flyers will alight at the mid- 
way point of Beaulieu where a special wharf of iron con- 
struction is put up, and a motor boat takes the passengers 
from here to the landing place of the aeroplane, or the 
Astra hydro-aeroplanes will be used. 


can 


motor 


reverse. 
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The scout in the air does not always discover the location of hostile troops. 





Achievements of Military Aircraft 


Lessons Taught by the European Maneuvers and by the Tripolitan and Balkan Campaigns 


ET us conside l i genera wav the 
| Pen dRccthponn ind) «disadvantages inher 
ent in ae is distinct from ordinary 
econnaissance on the ground To begin 
vith we ob el power of traveling 
freely in at direction weather permit 
ting, regardles f terrestrial obstacles 
and of placing himself directly above an 
ybject so that bis line of sight is at right 
ingies witli the earths surface gives 
him i considerable iivantage The 
enemy's dispositions would seem at first 
sight to be inevitably laid bare to him 
und this is true, though with certain res 
ervations The observer, in order to be 
sufe from the fire of troops on the ground 


must remain at a fairly high altitude and 
i i reropla he must travel very 
wiftly Therefore his line of observation 
passes through a number of layers of the 
atmosphere, the state of which affects the 
possibilities of reconnaissance. Hence his 
view of terrestria objects is liable at 
times te be blurred and indistinct Se 
ondly, the enemy will be on the lookout 
for him and in the daytime he can hardly 
hope tw escape observatio himself md 
if he is covered by clouds from view of 
the enemy, the objects he is reconnoiter 
ing will also be hidden from him Now 
fer purposes f military reconnaissance 
exactitucle oft observatiol i essentia 

therefore, the scout must have a good 
view Yet while under certain weathet 
condition i man may be able to find his 
way about a country and recognize his 
“ real : em not be able to make 
exact Dset " f the enemy's dis 
positio: cmd mi send in incorrect it 

formation It il case the aerial ob 
server requires special training and apti 
tude, more. so tha 1 scout at the ground 


level 

The Difficulties of Reconnoitering in the 
Air. 

the dispositions of troops 


in observing 


in the field, under normal conditions of 
the atmosphere and from such a height 
as to be reasonably (though not com 


pletely) safe from terrestrial marksme! 


say 3.000 feet, the radius of observation 


from moving aircraft may extend to four 


or five miles from a point vertically below 


the observer Beyond this height it be 


difficult to 


seround 


comes distinguish various ob 


on the surface Troops on 


jects 


the march can be seen and their numbers 


estimated from the road-space occupied, 


and the size of camps and their arrange 


ments can be noted Artillery in action 





are an easily distinguishable mark, and 
so are cavalry on the move and transport 
columns of al! kinds. Massed infantry in 
the open are fairly distinctly seen, and 
peculiarities of aniform may help the ob 
server, but infantry in khaki are diffi 





cult to distri when in extended o1 
der, advanch: retiring through stub 
ble or ploughed land, and not always 
clearly see on grass Infantry columns 
haited during a march and sitting or ly 
ing down at either side of a road are not 
eusi made out In order to get any 
idea of trenches outpost arrangements 
ind the methods eccupation of bridges 
and fords, the observer wi have to de 
scend within the danger zone of fire 
Further, it is a common error to suppose 
that everything is clearly visible from 
sircraft tn mid-air j instance, at 1500 


By Major H. Bannerman-Phillips 
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War trains at Mustapha Pasha railway station, a very busy transport center 
as it appeared during the war from a military flying machine. 


into the 
the direction of which 


feet up, one cannot get a view 


bottom of a valley 
crosses the line of sight at a distance of 
suy three miles if the slope down to the 
Motion- 


hard to see even on flat 


valley is steeper than 6 degrees. 


less troops are 
concealment 
underneath 


ground, and the amount of 


afforded by trees to troops 


them (or where the trees are lofty, and 
come between them and the aeria! ob- 
server, for some considerable distance 
behind them) is far greater than would 
be supposed. Movement will often betray 
the presence of any enemy who would 
have escaped notice if he had remsined 


motionless, and, as often happened during 


the Boer war, clouds of dust will betray 


the movements of troops, especially horse- 


men, at very long distances. In clear 


weather, bodies of men, such as single 


squadrons, battalions and batteries, can 
be seen, when closed up, at seven to eight 
miles with ordinary binoculars. Field- 


outline do not 
features of 


works, if their color and 


blend with the surrounding 


the country, may be seen at four or five 


miles, but are not distinguishable. 
To tell “dummy” 


is difficult, 


readily 
real ones 

Rail- 
line of 
made out, embankments 


trenches from 


sometimes impossible. 


ways which run parallel to the 


vision are readily 


and cuttings being especially visible, but 


a railway running at right angles is not 


always seen unless attention is directed 


to it by a train in movement or the smoke 


and steam of a_ locomotive. Rivers, 


canals, and water in the form 


of ponds 


lakes stand out and so do 


and 
bridges, but 


clearly, 
from considerable heights the 
smaller details of a 
difficult to 


with the 


landscape are 
Hop fields in 


very 
make sure of. 


England, poles and wires con 


the summer's growth of hops, 
taken for land 


cealed by 


have been pasture before 
how. 
Hiding from the Man in the Air. 
The airman’s greatest difficulties 
come in the art 
cealment of the movement of troops, and 


will 
the future when of con- 
their disguise by various methods, may be 
expected to reach a high pitch of perfec- 
tion. 

The British 
Anglia in 1912 
success of the 


maneuvers in East 
remarkable for the 
effected 
from air-craft of both the gas-supported 
and heavier-than-air types, but there was 
one notorious failure which proved the ex 
ception to the rule. The Fourth (Blue) 
Division succeeded in performing a march 
from near Cambridge to Mildenhall, about 


army 
were 


reconnaissances 


sixteen miles, entirely unseen and unre- 
ported by the Red air-scouts, yet these 
latter were watched by the Blue troops 


from the ground-level, sailing overhead in 


various directions. If such an incident 
were related in the history of a cam 
paign it would. seem ineredible, but it 


actually occurred nevertheless. This re- 
° 


sult was secured by simple expedients 
so simple in fact that after the event they 
dubbed “puerile” by at 


military critic, but 


were least one 


their success in this 
case certainly justified their use. In the 
first place the treops started their march 
night 
ground as possible before day-break. Sec 
ondly, during daytime they kept in sma!l 
detachments and took every advantage of 


during the and covered as much 


the shelter of the trees, and when halted 

















April 5, 1913 





SCIENTIFIC AMERICAN 





——___— 


or on being warned by whistle of the coming of an 


aeroplane, stood, sat or lay close under the hedge-rows 


at the ide of the roads, or under any umbrageous 
cove! ich could be found. Thirdly, the white bands 
on their caps and anything noticeable about their ac 
eouterments were covered up, and guns and wagons 
when moving in the open were masked with straw to 


simulate Country carts and farm wagons. Now, it was 
averred after the operations by many critics, that the 


aircraft throughout maneuvered unrestrainedly as re 


gards aerial opposition and at altitudes so low as to 
bring ther ve within reach of the enemy's fire, thus 


making the whole system of reconnaissance unreal, and 
that the formation so readily obtained would neve 


have reached the commanders under 


themselves on the night of September 12th, and were 
facing each other at a distance of a few kilometers, 
anxiously awaiting dawn. At daybreak they met in 
battle. There was a thick mist until 9 A. M. and no 
information was obtainable otherwise than by cavalry 

neither airships nor aeroplanes could enable the over 
head observer to see anything at all, but the mounted 
scouts were able to get very close to the infantry 
unobserved. The cavalry, taking advantage of these 
conditions, made repeated charges against the infan 
iry, and their performances served to remind military 
critics that in spite of modern inventions the sword 
und lance need not yet be relegated to the museum 


At the conclusion of the operations the general staff, 


Red side from being deceived by a vogus map, dropped 





by the Blues, and a dummy position in connec 
therewith. During the operations about the Tehatalja 
‘ines in 1912 in the Turko-Balkan campaign it is said 
that on one occasion Derkos was reported to have fallen 
into the hands of the Bulgarians, but an aviator who 
was sent up to find out al t this returned within 


the hour with an assurance to the contrary 


During the Italian campaign in Tripoli the frequen 
and regularity of the aviators’ ascents and the free 
dom from mishaps were outstanding features of the 
service, though airmen were wounded on occasion, and 
uch accidents occurred as the stoppage of the motor 
involving a long glide to earth. Fortunately in the 


latter cause the descent was finished with 





actua ervice conditions, with ball eart 
ridge in the rifles, and the guns firing 
shrapne Therefore, if with these facili 
ties and under favorable atmospheric con 


ditions the 12.000 men and horses of the 


Fourth (Blue) Division could succeed in 
escaping the servation of aerial observ 
ers at a most critica period of the opera 


tious and during a march of some sixteen 


e we to draw the deduction that 


miles, 
aireraft will be able to entirely take the 


place of cavalry in reconnaissance? This 





in fine ther: but when the morning 
mists are impenetrable from above and 
he clouds so low that air-scouts must de 
seend ts ithin reach of their enemies 
they run a good cl ce of being “potted 
d ‘ ere i hailstorm of lead 
from marksme isible under leafy 
shelter, and ble t make good practic 
at the pussing aerop Lit no longer sou! 
ing eagle-like in the “blue empyrean,” but 
within easy rifle 1 ve, and a dead or cap 





in the shelter of the Italian outpost lines 
Thanks to the work of the air seouts in 
kite balloons, aeroplanes and = dirigibles 
the Italian generals were regularly in 
formed of the enemy's movements and 
strength, both at close quarters and at a 
distance, and the country between the 
coast and the mountains of the Hinter 
land was carefully explored and its main 
features noted, these notes enabling cor 
rections to be made in existing maps 
This could not possibly have been done by 
methods of cavalry reconnaissance undet 
the circumstances and would have cost 
the lives of many men and horses in the 


Whether similar results could 


attempt. 
have been obtained if the Turks had bee 
able to oppose aircraft with aircraft i 
difficult to say; and on the vexed que 
tion of aerial combat, as of practice wi 
specially devised guns against aeroplane 
and dirigibles, there is as yet no informa 


tion availiable. Even the Turko-Baikun 








tured scout has done bad work for his 


own side by allowing himself to be made 
non-effective, and causing the loss of his 
aircraft 





Lessons Taught by European Maneuvers. 


If we turn to the armies « he Luro 
pean ¢ ent ve find ne suggestion 
whatever of substituting aircraft for cay 
alr ugh a far greater and more sys 
tematic use of the former has been made 
in French nd 





nh maneuvers, and 





y the Italians in Tripoli, than in Eng 
land or America, and the criticisms of 
spectators itl military knowledge and 
the reports of the umpires alike bear wit 
hess to the extended and valuable services 
rendered —more particularly by aviators 

‘ whe t conditions are 

In the French army the o1 

of aeri scouting is superb, 
according to some of the ablest British 
and Ger hn critics \ French general 
can reckon upon having any specified 
region examined by his aeroplane scouts, 


and the art of observation from mid-air 
has been reduced to a system as regular 
as that of cavalry reconnaissance. Yet 
in spite of this reneral and his staff 
were taken by surprise by a body of the 
ehemy’s envalry t the last maneuvers 
and captured; though they had aerial 
scouts at ir disposal, they received no 
Warning of the approach of the hostile 
horseme! 

A French critic of the German man 
euvers i i912, writing for the Matin 
hewspaper in Septembet spoke in the 
highest te of the organization of the 
German airships, and their officers have 
had ample experience in observation of 
military details. Yet during the previous 
years maneuvers the Red side succeeded 


on ohne occasion in deceiving the scouts on 








campaign has added so far nothing to our 
knowledge of these matters. No practice 
under peace conditions is of any use, sinc 
one cannot use aeroplanes or airships 
proceeding at speed under human guid 
ance, as targets like the “running man” 
on a rifle range, and experiments against 
towed kites and captive or drifting bal 
loons are quite inconclusive 

Possibilities of the Giant Dirigible. 

As regards the possibilities of the vari 
ous types of aircraft, under favorable con 


ditions of weather, for scouting purposes, 





we know that the airship has many ad 
vantages over the aeroplane To begin 
with, its radius of action is enormously 
wider. The Zeppelin airships new buiid 
ing will, it is understood, be able to travel 
60 miles per hour, but even the present 
“L. 1” is capable of 50 miles per hour 
and on October 13th and i4th, 12 


traveled 1,037 miles in 31 hours, includ 


ing an overland and oversea voyage, experi 





encing both thick fog and clear weather 
Besides a full crew, sufficient to work th: 
vessel in watches, a staff of special recon 


naissance officers, photographers and gun 





ners, With apparatus for vis signaling 
wireless telegraphy (300 miles range and 
more), search-light, bomb-dropping appa 
ratus and machine guns, it can carry suf 
ficient fuel for a 40 hours’ voyage; 2 mat 
gin of 4% tons lifting capacity (over and 
above the weight of the fuel) allows for 
ample supplies of explosives, provisions 
and water-ballast. Such a vesse! can stay 


aloft for several days, if the amount of 


fuel consumed can be reduced | hover 
ing and drifting with favorable winds it 
ean remain stationary for reconnaissance 


photography or bomb-dropping Comst 


quently affording a better platform for 





these purposes than the aeroplahe 


While the aeroplane is of questionabie 








board the Blue dirigible “M. IL.” (which I tony of 

was gat an altitude of 3.000 to 4,000 

feet ) to the whereabouts of their main 

position. The weather was rather cloudy; 

a “dummy” position with artistically imitated field 

worl possibly not very clearly distinguishable under 

suc! ospherie conditions, drew the attention of the 

veri observers, who in good faith reported it as the 

ene! iin position, whereupon the Blue force halted 
before it with a view to attack at dawn, ac 

COre to the best “sealed-pattern” tactical methods, 

ol to find in due course that it was a blind, and 


the real position had been carefully entrenched some 
Inlies away 

he German maneuvers in September, 1912, the 
lmpossibility of relying upon aireraft alone for recon 
hai ce was strikingly illustrated. During the oper- 
iitions about Oschatz-Miigeln both armies entrenched 


A German military Zeppelin coming to anchor. 


commenting thereon, laid great stress on the decisive 
role played by the cavalry, and though approving of 
the work done by the aircraft, pointed out that these 
latter by no means made cavalry reconnaissance super 
fluous, since for two days out of five the weather kept 
both dirigibles and aeroplanes on the ground. 
Triumphs of the Air Scout. 

rhat air scouts may render invaluable service in the 
matter of clearing up the “fog of war” goes without 
saying, not only by procuring information on their 
own account, but in verifying and confirming or dis 
proving. with a minimum waste of time, reports which 
have been sent in by other means. Thus, for instance, 
during the German maneuvers of 1911 they saved the 


utility for night-work, the airship is able 
to travel as well by night as by day, and 
it affords greater facilities for navigation 


by compass or the stars It is certainly 


liable to lose as by day, if considerable chanke of 





temperature occur, owing to alternation of sunshine 
and cloud, but there is no loss by night in daylight 
it can remain at 3,000 to 6,000 feet above the earth, 
practically safe from artillery fire, and at night it can 
descend to 1,000 feet and hover over a locality, with 
stopped engines, in order that scouts may employ both 
ears and eyes in their work of reconnaissance When 
it is necessary to keep up a continuous service of aerial 
protection, the dirigible involves comparatively little 
strain on the personnel, whether crew or observers 
whereas the expenditures of energy and nerve-force and 
the exposure of pilots, and even to some extent of 
(Concluded on paye 323 
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Harnessing Nature 


Can the Free Energy of Space be Utilized? 


{* i few centuries the world’s coal mines will be 
ex ba ustes Whence shall we derive the energy to 


tur the f industi by harnessing nature, is 
the a Wer Long before we took stock of our fuel 
upply nd found that we must husband what little 
‘ ha it scientific dreamers wondered whether 
atural fe ‘ could not in some way be utilized ro 
ure he potential energy stored up in every com 
bustible is a natural force; however artificial our 
engine may seem, their power is nevertheless ulti 


biained from the sun But that 


power is re 


lensed ind ipplied only by complicated and cum 
brous 1 hanism that wastes mal times more energy 
thun it delivers Why should it not be possible to tap 
the fr nergy f space, the energ with which the 
sun, 1 ‘ ! e, incessantly bombards us? Can not 
cme engine be devised to transform and make avail 
ible th ipparentiy inexhaustible supply of energy 
iberated by every atom of radium? To answer ques 
tia u is these with anything like satisfaction is 
imppurssible Yet they are discussed by the most dis 
tinguished physicists of the day, and therefore they ac 
quire a dignity with which they might not otherwise be 


invested \t the fourth annual meeting of the British 


Science Guild, for example, the whole vast subject of 
ia rhe ing nature was considered and a committee of 

iteen wa ippointed to report upon it Among 
the members of that committee were such distinguished 
sclentific men as Sir William Ramsay, Hon. R. J 
Siruit, Prof. Vivian B. Lewes, Sir Charles A. Parsons, 


Mr. leugald Clerk, and Dr. Hele Shaw The committee 


has not yet handed in its final report, but it has done 
enough ¥ how wonderful are the possibilities of 
engineering when combustibles will no longer be avail 
ble and a hat lines the investigator must work 
if success is be attained 
Water Power. 

rhe on i il source of free energy that engi 
nee have thus far successfully utilized is water pow 
er tlow the have gone to work is so old a story that 
it need not be retold here. Their task was simple. The 


crudest kind of bladed wheel ground corn centuries ago 


rhe gre turbines of Niagara Falls are merely im 
provements uyn it 
A water fall is a ready-made solar engine, the only 


lar engine that man has succeeded in util 


commercial s« 


izing No machine has ever been designed or ever will 


be designed that will surpass the water fall in efliciency 


The sun pumps the water of ocean, lake and river on 


mountain tops, and the force of gravity drops the water 


again to its original level The cycle is endless Be 


Catise there are no 


alves, no shafts, no connecting rods, 


no therma! NEON 


the efficiency is one hundred per cent 


lt has been calenlated that the total energy of these 
atmosphert deposits amounts to 100,000,000 horse 
power With the advent of electricity and its intro 
duction into tndustry part at least of this energy is 


being used—the sole example of the successful use of 


nature's free energy 


Putting the Sun to Work. 


But why not go directly to the sun? Its radiation 


has been measured and expressed in engineering 


units In his Royal Institution lectures of 1911, Sir J 


J. Thomson stated that, shining from a clear sky, the 


sub sends to the earth energy at the rate of 7,000 horse 


power an acre Moreover, as the 


temperature of the 


sun is at least 6,000 deg this energy 


Cent must arrive 


in # highly available condition; theoretically it ought 


to be almost wholly convertible into mechanical work 


No wonder that the construction of a commercial solar 
engine has been one of the most 


ged the 


fascinating problems 


that ever eng: ittention of inventors 


Ip to within recent 


years the most elaborate experi 
John 
a rainless strip 


i 
' 


ments on record were those of Capt Ericsson, 


designer of the famous “Monitor.” On 


eight thousand miles long and one mile wide, extending 


ilmest continuously from /frica into Asia and from 
South” America into the nited States, solar heat 
enough is wasted, he figured, to drive 22,300,000 solar 
‘ngines of one hundred horse-power each, nine hours 
a day 

in endeavoring to utilize a very small part of this 
truly staggering amount of wasted energy, Ericsson 


worked persistentivy from 1865 to 1S7S8 and built in that 


time no less than seven sun engines 


He adopted the 


hviou 


method of concentrating the sun's rays 


boiler when he was driving his engine by steam, 


and on an air chamber when he employed one of his 


culoric” engines 


Eventually he succeeded in obtain 
ing about one horse-power for every one hundred square 


feet of reilecting surface. Finally he came to the con- 


By Waldemar Kaempffert 


“The fact 
although the 


clusion that the scheme was impracticable 


is.” he frankly admitted, “that heat is 


obtained for nothing, so extensive, costly and complex 


is the concentration apparatus that solar steam is many 


times more costly than steam produced by burning 


coal 


Since Eriesson’s day other attempts have been made 


along different lines. Readers of the ScieNTIFIcC AMER 
1cAN are familiar with the proposals of Mr. Frank 
Shuman, Prof. Reginald Fessenden, and Messrs. Will 


sie and J. Boyle, Jr. Because their apparatus has been 


described in these columns at sufficient length it is un- 


necessary to dwell upon it again. In all these three 


“hot 


Langley and other pioneer solar physicists is employed. 


solar power plants, the box” of de Saussure, 


film of water is heated in a glass- 
The by the 
is sufficient to raise the water to the boiling point, or 


In other words, a 


covered trough. heat impounded trough 


very near it. Mr. Shuman has designed a low-pressure 
this hot flashed into 
Boy le their hot 


boiling 


1 which water is 
Willsie 


vaporize a 


steam engine i 


and 
liquid, 
that of the water, a 


steam Messrs. employ 


water to which has a 


point lower than liquid such as 
The vapors which are given off from 
of 215 


designed engine and 


sulphur dioxide 


the sulphur dioxide at a pressure pounds to 


the square inch drive a specially 


are then returned to be used over again The water 


which has given up its heat to the sulphur dioxide is 


sent through the hot-box again to absorb more heat 


from the sun 


Since the sun does not shine by night even in the 


desert of Sahara, a storage system must be devised 


a piece of apparatus that can be charged with excess 


power and tapped at will in sunless periods. Com- 


pressed air tanks, storage batteries charged by dyna 


mos driven by the solar engine, water pumped into a 
later to drive a 

Willsie 
insulated 


reservoir by a solar pump and used 


have all been Messrs 


their hot 


water wheel, proposed. 


and store water in a well 


toyle 


tank, so that it retains its heat over night and is 


always hot enough to vaporize sulphur dioxide. Mr. 


Shuman has also designed an insulated tank or boiler 
for storing hot water. 

Prof 
scribed 


Fessenden, in the solar power scheme de- 


and illustrated in the Screnriric AMERICAN 


two years ago, considered it more expedient to pump 


water into a reservoir and let it drop a considerable 


height against a water wheel. He, heats his 


too, 
water in a thin film under glass, causes the steam thus 
generated to drive a low-pressure pump directly, and 
thus fills his reservoir with water. In the plant illus- 
trated in the Scientiric AMERICAN he showed a way of 
lifting Channel water to the top of the Dover Cliffs, so 
that it back 


water turbine at the bottom of 


would flow through a pipe and drive a 
the cliff. 


tion with each solar plant a windmill is to be operated, 


In conjune- 


so that, as he explains, “much better all-day and all- 


year efficiency will be obtained, because the wind is, 


as a rule, more effective during cloudy weather and at 
night time, i. e., when solar radiation is diminished or 
absent.” 

If we can extract heat 


from anything we can per- 


form work. Water can be boiled without fire simply 


by reducing the pressure of the atmosphere. Since the 
atmosphere contains a certain amount of heat, why not 
extract it, That is a 
The 
manner 


as it were, and drive an engine? 
which Mr. Nikola Tesla has 
utilization of the sun’s heat 
of Ericsson, 


made. 
after the 
him 


proposal 
direct 


Shuman, and others seems to com- 


mercially hopeless, however practicable it may be on 


an experimental scale. Moreover, he cannot reconcile 


himself to the idea that the entire manufacturing inter- 
ests of the world must be transplanted to Arizona, 
southern California, Egypt, or the Sahara desert when 
the world’s and the 


Industry seems te be iden- 


coal supply is exhausted solar 


engine is at last realized. 


tified with the temperate zones, where sunshine is in- 


termittent. The periodicity of sunshine, with which all 


solar engineers must reckon, he finds an insuperable 


difficulty Moreover, it seems inept to him to convert 


the intense heat of the sun into low-temperature heat, 


of which only a small fraction can ever be recovered 
as mechanical work. In his opinion, the only direct 
way of converting solar energy into work is to tap 


the heat units of the atmosphere, heat units available 
at all times, in fair weather as well as foul, in summer 
There is no need to invent stor- 
atmosphere is its storage 
This is, to be sure, but a thermodynamic dream 
as yet, but a dream which, however wild it may seem, 


is nevertheless worthy of at least academic discussion. 


as well as in winter. 





age systems; for the 


i own 
tank 


The Photo-chemical Power Transformer. 
Every living organism is a crude kind of solar engine. 
We are all 
our existence, and 


dependent on the product of the soil for 
that 


chemically 


product in turn 
stored up. <A 


represents so 


much solar energy grazing 


cow is a living engine that converts solar energy into 


work. The solar energy that has caused grass to grow 
is turned to practical account whenever she flicks a fly 
Prof. V. 


perhaps a chemical substance may be discovered, which, 


from her back Coblentz has suggested that 


when exposed to the sun, is transformed into a stable 


substance capable of giving up its energy for subse- 


quent consumption, a substance more highly efficient 


than grass and capable of releasing its energy perhaps 
in an electrical way. 

This further 
analysis of 


idea was developed in a_ profound 


photo-chemical problems before the recent 


International Chemical Congress by the distinguished 


Italian chemist, Prof. Ciamician. An obvious cycle, he 


suggested, was the use of mineral fertilizers to raise 
the sun, could be converted 
fixed 


and returned to the soil as fertilizer, together with the 


a harvest, which, dried by 


entirely into gaseous fuel, the ammonia being 


ash. He also deemed it possible to produce the things 


we need directly without the intervention of much fac- 


tory machinery. If ammonia can be directly obtained 


from nitrogen and recent 


technical 


atmospheric hydrogen—the 


achievement of a great German chemical 


manufacturing company—why should it not be possible, 
he asks, to utilize solar energy in connection with cata- 
lytic plant 
A photochemical 


substances and thus artificially reproduce 


processes on an unprecedented scale? 
northern Africa 
useful 


laboratory in might thus produce im- 


mediately substances now supplied only after 


much coal-burning, engine-driving and mechanical 


handling of raw material. A meadow is not a highly 
efficient transformer of solar energy, but the manner 
in which it synthesizes the chemical elements stored up 
in the earth with the aid of sunshine might well be 
artificially reproduced, and the solar engine itself aban- 
doned except for purely thermodynamic purposes. If 
a plant can reverse the process.of combustion, if it ean 
transform the carbon dioxide of the atmosphere into 
can't 


starch, simultaneously setting free oxygen, why 


man adopt the same principle with success? At all 
Prof. holds that it lies within our 


power to make plants produce abundantly the things 


events, Ciamician 


we need. The possibility is indicated when we consider 
the ease with which we have increased the amount of 
sugar in the sugar beet and the percentage of protein 
in wheat. 
The Energy of the Rotating Earth. 

In an introductory lecture to the engineering classes 
Prof. J. A. 
considering the sources of energy available to mankind, 


at University College, London, Fleming, in 


pointed out that the earth is a great flywheel. It whirls 
along in its orbit with a velocity of about twenty miles 
a second or 1,200 times that of an express train. Its 


rotational energy is a hundred thousand million billion 


horse-power hours; but the total orbital energy or 
energy of motion in its orbit is ten thousand times 
greater. “Suppose,” said Prof. Fleming, “suppose we 


could in some way or other slow down its rotation so 


as to make the day just five minutes longer. 
This would decrease the earth’s angular velocity by 


about one third of one per cent and decrease the angu- 
lar energy by about two thirds of one per cent, or say 
by 1/150 part. 
the difference in the rotational energy in the two cases, 


If then we could capture and store up 


it would give us about six million billion horse-power 


hours, or a billion horse-power for seventy thousand 


years. The energy we can .obtain by the combustion 
of all the one thousand million tons of coal at present 
raised per year, sinks into insignificance compared with 
the enormous energy which would be set free by an 
almost imperceptible lengthening of the earth’s diurnal 
rotation.” 

Prof. enough to indicate in 
what manner this unthinkable amount of energy could 
be utilized. that will find 


themselves engaged in the mad task of designing per- 


Fleming was not rash 


Those who will attempt 
petual motion machines. 
The Energy of the Atom. 
If Ramsay is correct in stating that copper and lead 
here a source of 
energy? Sir William Ramsay has himself effectually 
disposed of that possibility. First, all metals, except 
gold and platinum, he has pointed out, are produced by 
the combustion of fuel, or, it may be, by electric power 


derived from turbines and dynamos. Hence they must 


ean be disintegrated, have we not 


be more costly than the means used in their produc- 
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tion; to produce them, not merely must energy be used, 
but also some must be degraded, and lost as heat. 
Labor, too, is expended in their production. On the 
supposition of change with evolution of energy, they 
would give out no more than has been put in, in con- 
verting the ores into the metals. Lastly, supposing 
that this compound can be induced to change, under 
the action of ultra-violet light for example, the change 
is too slow to be effective as a source of energy; and 
ultra-violet light itself is produced only after much 
energy is expended. 

Experiments conducted by Mr. Nikola Tesla with 
electromotive forces of 20,000,000 volts have convinced 
him that if 100,000,000 volts could be produced it might 
be possible to break down the atomic structure of any 
element and thus liberate a certain amount of energy. 
“But,” he told the writer of this article, “even if the 
feat could be accomplished and sufficient energy set 
free, there still remains the enormously difficult prob- 
lem of devising a means of utilizing the energy in a 
practical way.” 

Prof. J. A. Fleming suggests a somewhat similar 
course. “It is now pretty generally recognized,” he 
argues, “that an atom is a complicated structure, a sort 
of solar system in miniature composed of revolving elec- 
trons. It may be possible to break down the structure 
by the action of impulses due to concentrated electric 
waves of the right period, setting up vibrations, which 
are resonant with some natural period of the atom, 
just as it is possible to break down a suspension bridge 
by a number of men jumping on it in time with its 
natural period of oscillation. If then the atom were 
to break down, the energy liberated might be far 
greater than that applied to it in the form of the reson- 
ant impulses.” 

Sir William Ramsay is undoubtedly right in main- 
taining that no source of energy, capable of being con- 
verted into work on a large scale, can be looked for, 
so far as the transmutation of matter is concerned. 
“The question is not—can it be done? but—does it pay 
to do it? And to the last question the answer is em- 
phatically no.” 


Radium as a Source of Energy. 

So minute a quantity of pure radium as one gramme 
(one twenty-eighth of an ounce) yields 118 calories 
an hour, 2,900 a day, or nearly one miilion a year. A 
ton of radium, according to Sir William Ramsay con- 
taining a million grammes, would give one million mil- 
lion calories per year. As one gramme of coal in burn- 
ing evolves about 8,500 calories, one ton would evolve 
one million times as much, or 8,500,000,000, which is 
only the 117th part of that evolved by the radium in a 
year. Moreover, the radium after the year has suffered 
merely a minute loss of weight; roughly speaking, 
about 1/3,500th of its weight has disappeared; hence 
before it was all “consumed” it would have evolved 
117 X 3,500 =- 460,000 times as much heat as an equal 
weight of coal. Add to this the fact that coal is utterly 
consumed in a few hours, but that rate of change of 
radium is all but imperceptible, and the superiority of 
radium over coal, weight for weight, is still more ap- 
parent. 

Unfortunately, radium is about the searcest producer 
of energy in the whole world. Radium is the offspring 
of uranium; it does not occur apart from uranium. 
Sir William Ramsay places the supply of uranium in 
its ores at about one million tons. Since the amount of 
uranium contained in the “kulm” shale of Sweden is 
under 0.5 per cent he concludes that the amount of 
radium metal in the whole world is not more than 500 
pounds—too insignificant, in a word, for serious con- 
sideration as a substitute for coal. Not more than 
125,000 tons of coal would be saved by utilizing the 
energy in 500 pounds of pure radium. The railway 
locomotives of the United States burn more than that 
quantity of fuel in a year. Besides, the energy in the 
five hundred pounds of radium cannot be liberated quick- 
ly, but must be spread over a period of centuries. The 
late Prof. Curie once remarked that he would not 
venture into a room containing only a pound of radium, 
so extraordinarily intense is its action. Hence, even 
if it were possible to hasten the discharge of radio- 
active energy, the engineers of a radium power plant 
would have to be recruited from the members of Stev- 
enson’s Suicide Club. 


The Internal Heat of the Earth. 

It is a matter of common knowledge that in sinking 
mining shafts there is a rise in temperature of about 
1 deg. Fahr. for every 69 feet, down to a certain 
depth. Active voleanoes afford still more striking evi- 
dence of the earth’s internal heat. Have we not here 
an inexhaustible source of energy? We have, but it 
is difficult, if not impossible, to utilize it. If the prime 
requisite in making use of any source of heat is to 
obtain good conditions of thermal interchange with it, 
an insuperable obstacle would be found in the poor 
conducting qualities of rock. Only by fluid convection 
would it be remotely possible to obtain communication 
with the earth’s stores of heat. In considering these 


possibilities, the Hon. R. J, Strutt points out that hot 
springs, while they have been utilized from time im- 
memorial, are too diminutive. The perpetual streams 
of molten lava that flow into the sea in certain locali- 
ties, as at Stromboli, might perhaps be utilized, he 
ventures, “but the opportunities for applying the 
method would scarcely be extensive enough to encour- 
age inventors.” 

Why not pump water down to the heated interior 
and return it to the surface at a high temperature? 
Here again Strutt sees no possibilities. The pipes 
would have to be kept immersed in molten lava; no 
sufficiently rapid transference of heat to them from 
solid rock would be possible. For the same reason, he 
states, the pipes must not be cooled down by the water 
flowing through them sufficiently to cause the sur- 
rounding lava to congeal. Can the pipes endure the 
prolonged action of molten basalt? Wrought iron might 
in Strutt’s opinion. “On the other hand, the margin 
of difference between the melting point of basalt and 
of iron is not very great, and lack of stiffness in iron 
pipes at such temperatures would undoubtedly intro- 
duce the most serious difficulties.” Even if the attempt 
be made by directly attacking a voleanic crater the 
engineering difficulties would be enormous. 

Similar conclusions were reached by Sir Charles A. 
Parsons in a presidential address to the engineering 
section of the British Association for the Advancement 
of Science. He discussed the feasibility of construct- 
ing a bore hole twelve miles deep. While the feat 
could be accomplished, and while the temperature of 
the rock at that depth is probably 272 deg. Fahr., the 
undertaking would involve an expenditure of millions. 


The Future of the Windmill 


FEW years ago a collective report was made by 

American consuls throughout the world on the use 
of windmills in their several districts, and the pros- 
pects of increasing the sales of American windmills 
in foreign countries. At that time the manufacture of 
windmills in this country had increased fourfold in 
ten years, indicating a rapid growth in their use by 
our own people. However, the report was, on the 
whole, rather discouraging. The use of windmills was 
found to have greatly decreased in the Old World. 
This was notably true in Holland, the country with 
which the windmill is traditionally associated. For 
the great national task of draining the polders wind- 
mills were being rapidly replaced by steam pumps. 

The greater number of European windmills were 
erected before the days of steam. This fact, together 
with the relative inefficiency of the old-fashioned Euro- 
pean windmill, shows that the decline in the use of 
these devices abroad is no indication of the future 
in store for the American windmill. 

The American farmer uses the windmill chiefly for 
pumping water, both for domestic purposes and for 
irrigation. To some extent it has been used for driving 
the minor machinery of the farm. Attempts to use it 
as a means of generating electricity for lighting and 
power purposes have hardly passed the experimental 
stage. That this will come in time seems inevitable, 
and herein probably lies the greatest future utility of 
the windmill as an adjunct in farming, as well as in 
other occupations. 

The future developments in this line will be condi- 
tioned by the meteorology of the-country, and in this 
connection it is important to have accurate statistics 
of the average force and constancy of the winds in all 
sections. Such information is presented in brief form 
by Mr. P. C. Day of the Weather Bureau in an article 
published in the last Yearbook of the Department of 
Agriculture. A number of charts bring out clearly the 
great diversity in “windiness” in different parts of the 
country. Mr. Day takes a most hopeful view of the 
value of the wind as an asset in American agriculture. 


The Current Supplement 


N this week’s issue of the Screntiric AMERICAN SupP- 

PLEMENT Mr. W. M. Booth discusses industrial effi- 
ciency from the point of view of the chemical engi- 
neer.—Mr. P. W. Wilcox describes a new system of 
two-rudder control for aeroplanes.--E. Hesse contrib- 
utes an article: “The Housefly and How it Spreads 
Disease,” in which he points out as a possible remedy 
against the fly pest a fungus which is parasitic upon 
the fly and kills it—W. M. Davis writes on the theory 
of the origin of coral reefs by subsidence.—Th. A. 
Watson recites some interesting and amusing incidents 
from his connection with the early development of the 
telephone.—Walter Feld describes the direct produc- 
tion of ammonium sulphate from hydrogen sulphide and 
ammonia.—Sir J. J. Thomson's series of lectures on 
“The Structure of the Atom” begin in this week’s issue. 
Cooling towers are of importance in many manufac- 
turing plants. A special system of such towers is de- 
scribed, and their efficiency discussed.—Mr. N. S. Neu- 
mark concludes his article on Peroxides and Persalts. 


Correspondence 


[The editors are not responsible for statements 


made in the correspondence column. Anonymous com 


munications cannot be considered, but the names of 
correspondents will be withheld when so desired.| 


Clipping a Hedge With a Torch 


To the Editor of the Scientiric AMeRICAN: 

The day fast approaches when the “hedge” that 
incloses our suburban homes is about to start in busi- 
ness and cause the long-suffering commuter much con- 
cern. Hence the question: Has any of your readers 
ever tried to “clip’’ a hedge with a painter's gasvline 
torch? “Hepvus-Hog.” 

New York city. 


The Mississippi Floods 
To the Editor of the Scientiric AMERICAN: 

I am sorry to note the stand you take in the matter 
of straightening out a river, in your otherwise sane 
views of flood restrictions. 

The problem of the Mississippi is identical with that 
of the brook, save in magnitude and constant level at 
outlet. A straightened bed will lower the flood crest 
by drawing the advance waters of a flood from hours 
to days sooner than if left to its tortuous course. Thus, 
a large volume of oncoming waters is eariy disposed 
of, and the flood crest flattened and drawn or lengthened. 
This is surely a well-known fact, and easily demonstrated, 
fortunately. 

The importance of bank erosion is a close second 
to that of flood restriction, and is happily prevented 
by simply straightening the channe!. Surely this plain 
problem does not call for very much “gray’’ matter. 
Begin at the mouth, straighten channel any distance, 
make waterway wide enough and dike high enough 
to take flood, with a good margin of safety added. 

Littleton, Del. C. A. Zanpur. 


Improvement in Carbureters 


To the Editor of the Screntiric AMERICAN: 

Much is being said about the auxiliary air valve 
working in connection with the carbureter. | have used 
such air valve three years, the valve being under haod 
control. By its use the increase in mileage runs from 
sixteen to twenty-two and twenty-five miles per gallon. 
The machine is small and the ‘roads good 

A simple device for air hand contro! can be put on 
any car without much trouble. Cut a hole in a suit- 
able place between the carbureter and engine, and 
cover it with a cone valve that can be opened or closed 
by a lever on the steering post. For a small eur a three 
eighths-inch hole covered with a cone valve will serve. 

Experience on the road will tel! when to open the 
air supply; if opened too soon the engine will mise; 
if opened too wide the engine will miss. The harder 
the engine is working and the faster it is going, the 
more the valve can be opened. 

The use of the auxiliary air valve is not original 
with me. I got the idea from Homan’s work on ‘‘Self- 
propelled Vehicles,” using my own plans to accomplish 
the job. The material cost thirty cents. The work 
was done in a carpenter's shop; rather crude, ef course, 
but answers an excellent purpose. 

Pasadena, Cal. Wituiam Youna, 


That Granite Chipping Machine 


To the Editor of the Scientiric AMERICAN: 

I notice the article in your correspondence column 
of February 22nd, in which a machine is wanted for 
chipping granite cubes, which is certainly much to be 
desired. 

This city alone uses from eight to ten million a year, 
and nothing else seems to be able to stand up under 
heavy conditions of traffic. Advance has been made 
in every line of industry except the granite biock in- 
dustry, which has stood still for upward of two hundred 
years, save that drilling is now done by pneumatic 
tools instead of hand drills; but nothing has as yet been 
devised that will even compete in cost of production 
with the present extravagant methods of hand labor. 
There are firms in this line in Chicago who wouid no 
doubt advance money for any plan that appeare:! pra~ 
tical, and pay handsomely in royalty for machines or 
any contrivance that would equal the present band 
labor cost of getting out these granite biocks. 

Throughout all this middie West there are two sizes 
in general use. One is 8 inches to 12 inches long, 4 
inches to 5 inches in width, and 5 inches to 5'4 inches 
in depth; the other is 6 inches to 10 inches long, 3% 
inches to 4% inches in width, and 3% inches to 4% 
inches in depth. 

To the man or the men who can devise something 
practical along this line, a fortune awaits them. 

Superior CONSTRUCTION COMPANY, 


Chicago, Ill, Per J. A. McGinn, 
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practi water power policy depends to a 
yren stent tl future development and progress of 
rge part of the West, and in a somewhat lesser 
degree of 1 y parts of the East, South and Middle 
\ t rt me is ripe just now for an adjustment 
of the differences which have existed between the 
redera iutherities, the States and private interests, 
ind a definite policy is looked for in the near future 
indeed ong step in this direction was taken during 
e ¢ ing hours of the last administration when plans 
for State and federal co-operation were formulated 
d the Department of the Interior in an agreement 
ith a ifge power company in Montana secured recog 
ition of its right to make certain provisions for the 
regulati of rates to govern the operations of this 
company which desired to use some of the public do 
main As a sult of this agreement the electrification 
‘ probably four hundred miles of a transcontinental! 
railway is practically assured and a new market for 
th white coal” of the West is provided. A precedent 

has been established and the bugaboo of 

Government regulation tying up develop 

ment has been laid on the shelf for the 

time being If one of the largest power 

companies the West and a transconti 

ner il mc have found it possible to 

‘nrer info an itirely satisfactory agree 

ment ith the Department of the Interior, 

not withstandi: the present notoriously 

idequate iW future complaints by 

noter ind exploiters that their plans 

development are prevented by depart 

nt ed | will perhaps not be ac 

cepted wit! the same confidence by 

! j und tl press It has not 

ivs te the fault of the Department 

| enterprises have been checked 

d. M often the fault has been 

i f ‘ hich while enacting laws 

! i ind reservations has 

chet ied to pl ide legislation 

‘ Le} tment to unlock the 

el rele to permit utilization 

| development for the public 

Ik ‘ i f the Departments of 

tl | ad Agriculture during the 

} “a1 held numerous conferences 
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Harnessing the Public Water Power 


Progress in the Development of Our Natural Resources 





By C. J. Blanchard, United States Reclamation Service 








idoption 


The Boise project, Idaho. 


by Congress of 


a comprehensive 


which resulted in a comprehensive revision of the regu 
lations governing the water-power permits in national 
forests and on the public domain generally Later a 
largely attended conference was held with representa 
tive water-power interests and of the State conserva 
tion, water, and varied commissions of California. There 
were discussions of the relations between the State 
and national governments with respect to water power 
and modifications in the laws and regulations in order 
to co-ordinate the functions of the nation and the 
States. This conference was extremely illuminating in 
that it fully demonstrated the feasibility of effective 


co-operation 
Government Construction of Power Plants. 
In the working out of a definite plan for the utiliza- 
of the 


water powers, only actu- 


tion our natural resources and 


particularly 


one federal bureau has been 


ally engaged in the engineering work of developing 
power. The Reclamation Service, organized in 1902 
for the purpose of making babitable large areas of 
irrigable public lands, has constructed a number of 


Bird’s eye view of the completed power plant and surroundings. 


power plants and has launched the Government in the 


power producing business in several localities. Orig 
inally the idea of power development was solely for 
the purpose of pumping water to lands above the reach 


of the gravity canals, but wise management decreed 
when there was demand for surplus power, that all such 
power which could be economically developed should 
be provided for in the construction of the plant. In 
this way the Government has found itself in the field 
as a maker and seller of electric power. It is a rather 
advanced step in governmental activities, but no one 
has yet seriously questioned its practicability and cer- 
tainly no one can gainsay its success financially. It 
is understood that the Government's control of these 


public utilities is not to be permanent, as it is contem- 
plated in time that their operation and maintenance as 
well as the revenues will be turned over to the people 
to 
in 


who have assessed themselves to repay the Govern 


ment its investment. The Government this connec 
tion might be regarded as in the position of a contrac 
tor who has built and is operating its plant until its 

owners have met their obligations to him. 


The following table shows the present 
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= condition as well as the possibilities of 
| power development on the reclamation 
projects : 
Power Devel- Possible 
oped, H. P Power 
Ariz., Salt River 9,030 20,000 
Ariz., Yuma 600 
= sm Cal, Orland .* 
Wim . Colo., Uncompahgre 10,000 
Colo., Grand Valley . 2,000 
Idaho, Boise 3,000 3,000 
Idaho, Minidoka 10,000 30,000 
Mont., Huntley 380 380 
Mont., Lower Yellowstone 290 
Mont., Sun River none” 
Mont., Flathead : . 300,000 
Neb.-Wyo., North Platte o® 
Nev., Truckee-Carson 1,660 8,000 
N. Mex., Rio Grande nner 
N. Dak., Williston 3,000 3,000 
Ore., Klamath . 
Ore., Umatilla F 75 
Utah, Strawberry Valley 1,600 3.500 
Wash., Yakima 15,000 
Wyo., Shoshone 
Total ‘ . 27,670 BV4,S45 
* Not determined. 








The great Minidoka dam across Snake River. 


Minidoka Project, Power Plant. 


The largest individual development of 
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power by the Government is on the Minidoka project A very advantageous contract was made a_ short tract has been let to the Sugar Company at 1% cents 


in Idaho, where at the present time 10,000 horse-power 
is utilized. It might be stated that on this project as 
well as on all others the primary use of the power is 
to meet the needs of irrigation. After this need is 
supplied the surplus, if any, is marketed commercially 
for the needs of the public and private interests. 

The Minidoka power house is located in the great 
Minidoka dam across Snake River. The water which 
moves the turbines is water which does not belong to 
the Government, but is decreed by prior right to irri- 
gation projects below, in the neighborhood of Twin 
Faiis. Before it is permitted to pass to its rightful 
owners the Government exacts a toll of 10,000 horse- 
power, Which is advantageously applied to many uses 
on the Minidoka project. The first and greatest use 
is for pumping upon high lands. The current is gen- 
erated in five separate units of a total of 7,000 kilo- 
watts and transmitted about 13 miles at a pressure of 
"5.000 volts, to three pumping stations which pump 
about 650 eubie feet per second to a height of 31 feet 
At this level 10,000 acres are 
irrigated, the balance of the water being then lifted 
31 feet higher, and part of it applied to 15,000 acres. 
The remainder is then lifted an additional 31 feet 


above the gravity canal. 


This constitutes the largest 
Notwith- 
standing the large utilization of the power for irriga- 


and supplies 23,000 acres. 


pumping plant for irrigation in the world. 


tion needs there remains a substantial surplus for 
Being 


u constant force, and not limited as on several other 


which it was necessary to establish a market. 


projects to the irrigation season, it was important that 
arrangements should be made to dispose of the unused 
power. The heaviest demand for electrical energy oc- 
curs during the irrigation season. In the winter this 
demand ceases entirely. As the flow of the stream 
continues throughout the year, power is available in 
winter as well as in summer, and it has been deemed 
expedient to make special inducements to the towns 
on the project to use it. Encouraged by a very low 
price, citizens of Burley, Heyburn and Rupert have 
made contracts with the Reclamation Service. At the 
prices made to them heat can be furnished by means 
of electric heaters at approximately the price of coal. 
Its greater convenience and cleanliness has led to such 
use to a considerable extent. The demand is steadily 
growing, but still is behind the supply. In addition to 
heating and lighting the stores and homes, the family 


cooking in many homes is now being done by electricity. 


time ago with a newly established sugar factory 
at Burley. The first month's rental of power produced 
a revenue of $1,600 to the Government. 

An effort is being made to secure the consumption 
of the balance of this water power by encouraging 
the installation of a manufactory of nitrogen products 
for fertilizer and other uses. It is believed that these 
negotiations will prove successful, as well as others 
for establishing special industries adapted to inter- 
mittent use of power. 

The Salt River Project, Arizona. 

On this project, by reason of its large storage, the 
all-year-around irrigation, and numerous drops in the 
main canals, the power possibilities far exceed the 
requirements of irrigation pumping. Owing to the 
varying head in the reservoir, which is to be utilized 
upon the wheels, the power is fluctuating in character 
at the Roosevelt dam. This disadvantage is compen- 
sated for in a measure, however, by the fact that the 
demand for power is great and the rate obtainable suf- 
ficiently remunerative to warrant an expenditure on 
the part of the Government necessary to develop a 
plant of maximum capacity The surplus power at 
the Roosevelt dam has been leased to a prominent min- 
ing company which, owing to the high cost of fuel, 
found it profitable to pay ™% of a cent per kilowatt 
hour for all power taken under a contract which does 
not obligate the Government to continuous delivery. 
This of course forces upon the company the necessity 
of having in readiness at all times an auxiliary steam 
plant for operation on short notice. Under this same 
contract the Government may in time of need use the 
steam plant of the company for its own purposes. This 
most fortunate conservation of the entire power possi- 
bilities at this point will in the long run prove profit- 
able to the irrigators under the project. 

The co-operation of the farmers and their apprecia- 
tion of the value and importance of developing all the 
power possibilities in the valley are evidenced by a 
bond issue made by them recently in the sum of $900,- 
000, which amount is now being expended in accord- 


ance with plans of the Reclamation Service to con- 
utiliz- 


ing the drops in the main canals. One of the canal 


struct a number of power plants in the valley, 


power plants is serving to supply a local company 
which delivers power to the city of Phoenix. The 
revenue to the Government for this power amounts to 


between $5,000 and &6,000) per month Another con 




















per kilowatt hour, another to the town of Glendale at 
a maximum of 5.51 cents per kilowatt hour, another 
to the Arizona Alfalfa Mill Company at 1% cents per 
kilowatt hour, ete. It is conservative to state that 
the ultimate gross revenues from the power on the Salt 
River project will exceed a million dollars annually 
when the maximum development has taken place. 

It should not be forgotten that notwithstanding this 
large revenue return in the way of cash rental for 
power, the same plants will pump water from wells to 
irrigate 40,000 acres. 
the finest orange land in the valley it is safe fo say that 
electric power will in this way add $8,000,000 to the 


As this land comprises some of 


taxable wealth of the valley in land values alone. In 
producing orchards this land will be worth double this 
amount, 

Strawberry Valley, Utah, Project. 

On this project the Government planned its power 
plant primarily for the purpose of using the electrical 
energy in the construction of a remarkable tunnel. A 
description of this tunnel was published in last week's 
issue of the ScientTiFic AMERICAN, It pierces the Wa 
satch range at a point where the mountain is four 
miles thick, and conveys the water of a stream former 
ly emptying into the Gulf of California, into a valley 
which has no outlet to the sea. From the power plant 
on the western slope to the eastern portal the distance 
was 25 miles across a rugged mountain country. The 
waters of Spanish Fork River were diverted into a 
power canal which supplied the turbines and about 
1,600 horse-power was developed. Part of this power 
for some time has been leased to the tewns of Spar 
ish Fork, 
8/10 cent te 11/2 cents per kilowatt hour, the lowe: 


*ayson and Salem at rates ranging from 


rate calling for a minimum total of $225 per mon’h 
and the higher rate for $60 per month. 
Electric Power for Construction. 

The Reclamation Service has not hesitated to tustall 
heavy power plants in connection with its construction 
work in the West. At the present time it is bullding 
near Boise, Idaho, the highest dam in the world, and 
is using for this purpose power transmitted 24 mites 
from its power plant on Boise River where 3,000 horse 
power are developed. 

On the Truckee-Carson project in Nevada 1,660 horse 
power are generated in the Government plant. a por 
tion of which is required in building the Lahonrtan 


(Concluded on page 822.) 
































The spillway pool, Lahontan dam, and the temporary flume. 








fhe pump-bearing barge in place with discharge pipes connecte.|, 
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fype A insulator at Type C at 265 
160 kilovolts. kilovolts. 


Suspension Insulators Suitable for 110,000-volt Transmission 


Tests Showing the Weaknesses of Standard Types 


Type E (8 sections) Type F at 300 


lype D (five sections) at 280 kilovolts with con- 
at 310 kilovolts. kilovolts. 


necting hook protected and unprotected. 


By Joseph B. Baker Pp 


hung vertically from this gas pipe support; but the 


f ieee constant tendency to increase the voltage of definite electrical and mechanical requirements 
electric transmission lines in order to deliver energy In a paper recently presented before the American insulators were tested one at a time, being placed in 
over longer distances and with reduced lines loss has Institute of Electrical Engineers, Mr. P. W. Sothman the middle of the support while under test, with all 
presented for solution many problems of insulation of New York describes an investigation of a number of the other “candidates” crowded to one side out of the 
Roth the terminal apparatus and the connecting lines different types of high-tension suspension insulators way. The same platform and arrangements were used 
must be insulauied so strongly that the high pressures that he made in order to select a suitable high-tension for the electrical tests of the strain insulators that 
employed, and especially the abnormally high poten insulator for a transmission line operating at 110,000 were investigated, except that the insulator under test 
tials due to sudden and transient surges, will not re volts—a voltage at which the question of insulation was held by tackles in a horizontal position with two 
suit in breakdown of line or apparatus with its serious is of the greatest importance, since very little reliable other insulators at the ends of the tackles to prevent 
consequences The resistance and dielectric strength data was available as to the operation of insulators for leakage to ground. For supplying the testing volt- 
of insulations used in electrical machinery at generat potentials above SO,Q00 volts age two 50-kilowatf, 150,000-volt transformers were 
ing and sub-stations—generators, transformers, rotary At the outset of this investigation, upon visiting the used, giving a maximum voltage of a little over 330,000 
converters, ete has been well worked out by design different insulator factories and witnessing manufac (330 kv.). The voltage was controlled by a water 
ing engineers and electrical manufacturers in response turers’ tests on insulators which they proposed for this rheostat in the low-tension circuit, and readings were 
to the demand for higher and higher voltage equip work, if was clearly seen that the most widely varying taken on a special voltmeter calibrated with spark-gap. 
ment; but the protection of the line itself, which is not methods of testing were employed, so that an insulator The tests on each insulator comprised “dry tests” 
localized in a small space under a sheltering roof, but showed entirely different results, depending on where consisting of a flash-over test on each section of the 
runs for many miles through the open country, strung and by whom it was tested. There seemed to be no insulator in order to exclude defective or punctured :] 
overhead on poles and exposed to all atmospheric con recognized standard in the testing conditions or in units, and a potential test on the complete insulator 
ditions, has been in a comparatively backward state the method or interpreting the effects observed; so and on a less number of sections than the total num- 
insulator; wet test (insulator exposed to 


n the old days, when generators and transformers were that it was impossible to arrive at definite conclusions ber in the 
artificial rain) ; test of all of the insulators in parallel. 


built with shellacked cotton-insulated wire windings, of value in the actual installation of the insulators on 





the lines from the power station were strung on ordi a power transmission line. For the new investigation in order to observe closely relative performance when 
nary giass insulators, like those used for telegraph and it was therefore determined to establish absolutely exposed to identical voltage and conditions; puncture 
telephone wires Later, when better insulations for unvarying conditions and a definite line of reasoning test, with the insulator immersed in oil, since the po- 
the machinery were developed in recognition of the to be followed in classifying the results obtained. tential required to puncture a sound insulator is great- 
fact that high and durable insulation is an essential The testing equipment was one having plenty of er than the flashover voltage; test of mechanical 
of continued and economical operation, the pole lines power (as well as high voltage), and was so arranged strength made with a simple pulling contrivance and 
likewise received attention, and special porcelain insu that the conditions could be controlled and changed at dynamometer. An interesting feature of the work was 
lators began te be used; but up to a very recent date will For the open air electrical tests of the suspen- the method of simulating rain, in the wet tests—by an 
high-tension line insulators—nowadays consisting of a sion insulators, a piece of gas pipe was supported hori- adjustable comb of water-pipe nozzles arranged to 
series of insulator sections, or “units,” affording a long zontally, resting at each end on a 60,000-volt pin-type shower the “rain” over the insulator. By using two 
and high resistance barrier aguinst leakage of elec insulator at a convenient height above a large plat- groups of nozzles and adjusting their distance from 
tricity--have been designed more in accordance with form. The general view of the testing apparatus for the insulator under test, the angular precipitation of 
the individual views of their makers than with any suspension insulators shows several of these insulators their streams and the amount of rain supplied per ’ 



































Type D with hook unprotected. Testing platform for suspension insulators. Type D protected by bottle-shaped shield. 
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minute (measured by a special rain-gage) was placed 
under perfect control. 

The electrical tests illustrated were made at night 
and in complete darkness, so that distinct observations 
could be made of all electrical effects by the eye and 
by the camera; and the photographs which constituted 
a permanent record of the work were identified by the 
time shown by a clock placed near the insulator under 
test. The voltage applied to the insulators was raised 
by successive steps. Assuming that the luminous display 
was in proportion to the power leaking past the insu- 
lator, it was deemed fair to judge the quality of the 
insulator by comparing the amount of the display and 
the voltage that was required to give same. In de- 
ciding the net relative value of a given insulator and 
the influence of its design, other observations were con- 
sidered: the gradual increase of luminosity, or the ap- 
pearance of a sudden display, on raising the voltage; 
the appearance of the display at certain points and 
not at others on the insulator, ete. The five types of 
suspension insulators as seen by daylight, and one of 
the strain insulators that was tested, are shown here- 
with. The photographs on the opposite page illustrate 
the performance of the insulators under rain at an 
angle of 45 degrees and at the rate of one half inch of 
water per minute. 

Type A met the mechanical requirements (by show- 
ing a breaking strain exceeding 8,000 pounds), but not 
the electrical requirements. As the voltage was raised 
a discharge became visible at 150 kilovolts, and the 
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Type B. 























Types A, C, D, BE, and F are regular suspension insulators, Type B being a propose 


insulator broke down at 160 kilovolts. The appearance 
of this five-unit insulator at 160 kilovolts shows the 
imminent breakdown as due to excessive leakage, the 
entire insulator virtually becoming conducting. There 
was another important feature characteristic of every 
insulator having metal fittings which are in the least 
degree non-symmetrical about the axis of the insu- 
lator, viz., the uneven statie field or dielectric stress, 
most intense at projecting metal points and always 
causing premature failure of the insulator; the dis- 
charge of the insulator is started in almost every case 
at the projecting point. 

Type C insulator also showed up better mechanically 
than electrically, although it was judged to be too 
fragile in ordinary handling. It began to show lumin- 
ous effects at 225 kilovolts, and failed by flashover at 
265 kilovolts. This insulator furnishes another instance 
of uneven dielectric stress, the effect of which is very 
marked in the reproduced photograph of the insulator 
in the act of breaking down—particularly at the point 
of discharge at the left of the cap in the second section 
from the top. 

Type D is shown breaking down at 280 kilovolts by 
flashover. The illustrations of this insulator under 
test show the localized discharges from projecting 
points and backs of the hooks used to link the sections 
together, and the marked effect of protecting the hook 
by a bottle-shaped metal shield giving a symmetrical 
instead of a non-symmetrical metal surface. 

The eight-unit Type E insulator is shown in the act 
of failing at 310 kilovolts in consequence of strong 
leakage from seetion to section. Heavy discharges are 
occurring at the cotter pins in the caps. 

Type F, an insulator of European design and manu- 
facture, made the best showing of all. The photo- 
graph shows this five-section insulator flashing over 
from section to section at 300 kilovolts. The perform- 
ance of each section, revealed to the camera by the 


luminous discharges, presents an interesting study. 
This insulator failed to meet the mechanical tests only 
because the cement joining the different pieces in each 
unit had not properly set. It met the electrical re- 
quirements well, showed high-class workmanship and 
material. 

Final selection of the Type E insulator was made in 
consideration of its good electrical points as demon- 
strated by the tests on the eight-section insulator, and 
because better deliveries could be made for the actual 
line construction than could be expected for the for- 
eign-made insulator, Type F. The large number of 
open spaces in this unit are of advantage. Although 
the insulator did not meet the mechanical specification 
requirements (owing to the fact that the cement had 
not properly set, the insulator broke at an average 
stress of 7,650 pounds, the required breaking stress 
being 5,000 pounds), it was judged to be strong, light, 
durable, and compact, and susceptible of improvements 
by slight changes in the design. A subsequent increase 
in diameter increased the electrical efficiency substan- 
tially, and the method of connecting units together was 
modified so as to present a smooth and symmetrical 
surface to prevent premature discharge. 

The strain insulator Type C did not meet the re- 
quirements under the wet test by reason of the exces 
sive leakage at potentials below the specified standard 
of 220 kilovolts (twice the line voltage). Other types 
that were submitted for test having also failed, a ten 
unit Type FE insulator, with a modified design of cap 
































Type D. 


Suspension insulators submitted for test. 


Type C. 


to increase the strength, was finally adopted as the 
least unsatisfactory strain insulator to use. 


Serious Plight of an Arctic Expedition 

PARTY of Norwegians under Capt. Staxrud has 
Aa from Tromsé to the rescue of the Schréder- 
Stranz expedition, now supposed to be in dire straits 
in Spitzbergen. 

It will be recalled that Lieut. Schréder-Stranz, a 
German, recently organized an expedition for the pur- 
pose of making the Northeast Passage, an undertaking 
which, along with much incidental exploring en route, 
was expected to take three or four years. The party 
included eleven Germans—some of considerable scien- 
tific eminence—and five Norwegians. In order to ob- 
tain preliminary training under Arctic conditions, a trip 
to Spitzbergen was undertaken last summer. The party 
sailed early last August in the ship “Herzog Ernst,” 
a two-master of 61 tons, under the command of Capt. 
Ritscher, and at first attempted to push north along 
the ice-obstructed east coast of Spitzbergen. As this 
proved impracticable, the explorers proceeded up the 
west coast, and the leader, with three companions, left 
the ship for a trip over the pack-ice in the hope of 
reaching and crossing Northeast Land, while the vessel 
put into Treurenberg Bay to await their return. 

On September 10th, as Schréder-Stranz had not re- 
turned and the ship was frozen in for the winter, with 
but a meager supply of provisions on board, all the 
Germans and two Norwegians set out on an attempted 
overland journey to the American coal mines at Advent 
Bay and the neighboring wireless telegraph station at 
Green Harbor. Only Capt. Ritscher succeeded = in 
reaching Advent Bay, on December 27th, after suffer- 
ing great hardships. The rest of the party had split 
up into several detachments and had mostly taken 
refuge in three Norwegian fishing-huts, widely sepa- 


rated from one another. Capt. Ritscher said that the 
expedition had only provisions for one mouth at the 
most, and that most of the party were, ie feared, in 
the last stages of scurvy. Nothing is known concerning 
the fate of Sechréder-Stranz and his companicns: nor 
of two Germans, Dr. Detmers and Dr. Moeser, who 
took a different route from the rest of the party after 
leaving the ship. The situation of the whole expedi 
tion appears to be precarious 


The Destruction of the German Dirigible 
“L. Z. 15.” 
By Carl Dienstbach 

10 many trips have been made in safety by the giant 
\7Zeppelin airships within recent months thet the 
discouragement engendered by the frequent wrecks of 
the past was all but removed. Indeed, German air 
ship builders were taxed to their utmost in the effort 
to construct new rigid vessels. In the midst of this 
development came the news of the destruction of the 
most modern and improved, though not the largest, of 
the Zeppelins, the new military “L. Z. 15.’ 

How did this accident happen? So far as can be at 
present determined, this seems to have been what may 


be called a “legitimate” accident, in other words, an 
accident no more avoidable than are the accidents to 
which trains and steamers are subject. It happened 
during a storm, which played havoe with small ship 
ping in the harbor of Hamburg and caused many deaths 























“l strain insulator. 


from drowning. The safeguards with which all Zep 
pelins are now provided, as a result of former disa 
trous experiences, proved inadequate in this particulas 
case. It is now the rule that in a storm a Zeppelin 
may land only on perfectly level, unobstructed ground, 
and at a distance, moreover, sufficiently far from any 
building or other large obstacle which may churn up 
the wind. According to the orders, the airship is not 
anchored, but only held, fully manned with engines 
running. If a heavy gust threatens destruction, the 
ship is imgediately released so that it may seek refuge 
in the air. When the danger has subsided, the vessei 
may return, seizing the first favorable opportunity to 
glide into its shed. The writer saw the “Hansa” enter 
the shed at Hamburg with the men holding her and 
running as fast as their legs could carry them, two of 
the airship’s propellers accelerating their progress 

The “L. Z. 15” had been navigating in heavy weather 
for nineteen hours and had landed only to replenish 
her fuel, nearly all of which had been utilized in over- 
coming the storm. The attempt to anchor the ship so 
as to facilitate the replenishing of the fuel supply was 
the primary cause of the accident. To have ascended 
again without sufficient fuel would, indeed, have been 
hardly less precarious. 

The “L. Z 15” had just been accepted by the mili 
tary authorities. Competent as her military crew was, 
there is strong reason to believe that had she been 
handled by the old, seasoned “air dogs” of the passenger 
service, many of whom were veteran seamen, she might 
have escaped injury. As it was, she was wrecked by 
tremendous gusts which pounded her against the ground 
before she had been completely anchored \ll the ma 
chinery and equipment remained intact No one was 
injured. It may be safely predicted that in the future 
a sufficient amount of fuel will be kept in reserve by 
the captains of all Zeppelins, whether their shin 
engaged in the military or the passenger service 
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Fighting the Chestnut Bark Disease 


The State of Pennsylvania’s Work 


ry itt State of Pent nia is Waging 
| ’ tranee rf e against the spread 
of a destructive pest Know the chest 
ne disen se ] yorous ttemprt 
on the m™ f the State to controt so viru 
er a dine ‘ vue in that it is the 
0 d endea f its kind since 
the di ‘ t recognized as a seri 
ix ‘ e chestnut trees in the 
vicinit f Ne York city in 104 Not 
1 “1 rine individual effort, Penn 
in ened in 1010 an official contest 
vith thi wes and at once began to in 
ticate the disease Itself ind to con 
t i read bv this time the disease 
vd i eported from nine States, but 
with’ Deu ilvania-like thrift and thor 
ough ‘ ess than an entire stop in 
the advances f the disease is sought. This 
uudertakis if the State is being closely 
V chet thologists and foresters all 
er the world, and it is regarded as one 
of the ‘ TD ems i vegetable path 
the ipplication of ments 
‘ ind extermination which 
! e neve before bee put into practice 
‘ te mn extensive scale Yet vegetable 
1 } j m that the control and 
timiat extermination of the Diaporthe 
otanists call the chestnut 
let dlise ‘ wi ooner or later become 
' i nj himent 
Vi ed evel the most hopeful way 
hi I of a comparatively new pest 
j n fearfu portent to the chestnut 
throughout its entire range of growth and 
reatel ‘ destruction of one of 
ur most ttuable timber trees If the 
blight onee gets fairly distributed over all 
fhe State it vhich chestnut trees occut 
natures the problem will become .iInfih 
itel more aditheutt The magnitude of the 
task of controlling the spread of the dis 
ine hich still remains fairly we cou 
{ 4] to certal ireas cannot be ove! 
‘ mated It is realized that this enemy 
its condition of advance is too formid 


even by the thor 
The dis 


Importance, 


e te wv coped with 


vanized 


State experts 


ease is decidedly of national 


for this reason the United States De 


" 
nna 


partment of Agriculture is co-operating In 


the worl nd is doing everything in its 


power | iid the State in its great under 


faking Literature warning against the 


pest is officially circulated throughout the 


estuut belt and especially within the 
distr adjacent to the infected regions 
rhe aid of the private owners of timbet 
Gs i solicited ind thus far a good 


wenv have volunteered to co-operate with 


the State authorities to remove a ad 
mee tofections 
blight is 


The spread of the chestnut 


westward ecross the State and the object 
of the Blight Commission is to check its 

felling all in 
border of the 


advance This is done by 


fected trees along the 








blighted zone The bark is carefully re 
moved from the merchantable part of the 
trunk and burned together with the 
branche ind small twigs The bark is 
iiso removed from all the stumps and 





from one of the official 


re quote 


reports of the Pennsylvania Chestnut Tree 
Rliight Commission 

i ! t th pre -_ ex 

i FL : Red rd ¢ nt to cen 

tra ttuntingdon, Center and Clinton Vioga 

. } ter Brad sunmtihc tp to 

' nt ' r win blighted trees 

th western part if 

' ra thousand infect- 

| ‘ ted that inspecting 

lis “ b 

" y In thi way it 

! ] ivat ng 

mount of useful sVvstemati« 

iu ist this drended bark disease 

ha eeu done since the State undertook 

control and eradication So perfected 

he methods become that the spor 

1a ire me the line of advance 

the disease are quickly located and the 














The spread of the blight is westward. 


To check that spread it is necessary to 


cut blight-killed chestnut into cordwood; oak and other hardwoods remain. 











Sample of tree surgery. A healed 
wound of canker was removed. The 
treatment of cankers is resorted to 
ornamental trees. 


only in cases of 














Spraying with Bordeaux mixture is 
and is 


thoroughly impracticable 


carried out only in cases where a 


few trees are to be saved. 

















Spraying outfit used at Kennett Square, Pennsylvania. 


Spraying can be done 


only on a small scale and serves merely to disinfect wounds or abrasions in 


the bark. 

















Cutting blight-killed chestnut into lumber. 
The bark is carefully removed and burned; the 


border of the blighted zone. 
merchantable part is sold. 


The trees are felled along the 





trees destroyed. Burning is the only prac- 


tical destroyer of this fungus, and every 
spot in the forest that is infected is loeat 
ed and the search for them is continued. 
The expert does his work well, but after 
him comes a 
after 


still more competent search- 
him still 
picked from the long list of available field 


er, and possibly another 
The work has progressed sutficient- 


that 


ly far to say local control of its 


pread has been effected by this method of 


double, triple, and in some cases quad- 


ruple checking or locating spots of infect- 


ed trees. It is hoped that by resolutely 


thorough working from the circumference 


to the center the authorities will be able 


to keep the pest securely penned. As 


in all animal and vegetable pathology, 


Other meth- 
ods of controlling its spread are employed, 


prevention is the best cure. 


and the one which has invited most ex 


tensive speculation in the press is the 
well-known, though thoroughly 
able, 


mixture. 


impractie- 


method of spraying with Bordeaux 


The purpose of spraying, which 


can be done only on a small seale, is to 


disinfect all wounds or abrasions in the 


ark, which would otherwise serve as a 


means of entrance of the spores of the 


fungus. If the Bordeaux mixture comes 


in contact with the spores it will prevent 


their germination. As soon as the spores 
have gained an entrance in a fresh un 


treated wound they will germinate and 


spread very rapidly in all directions in 


the living inner bark until the mycelia 


attacked. 


wherever the 


completely girdle the tree 


\ canker is developed 
fungus succeeds in gaining entrance,” and 
if these before the 
trunk or 


spots are discov ered 


fungus has encircled the branch 


they may be removed by cutting out the 


Wwater-proofing steriliz- 


The water-proofing mate 


lesions and and 
ing the wounds. 
rial used is a mixture consisting of two 
parts of pine tar and one part of creosote, 


with sufficient lamp black to give desired 


color. Rosin is also used to supplement 
the tree-surgery work in the trees that 
have been sprayed with Bordeaux mix 
ture 

Spraying, as has been said above, is 
impracticable and is employed only in 


trees are to be saved. 


that 


preventive to the 


cases where a few 


It has been demonstrated spraying 


acts as a sermination 
of the spores of the fungus which causes 
this trouble. On a large private estate at 
Kennett Square, Pennsylvania, about fifty 
chestnut trees suved by the 


large were 


spraying process Phe trees were sprayed 


every ten days or two weeks from April 
Ite 


a healthy condition, and as far as can be 


to November in These are now in 


examination show 
A few 


were not 


determined by close 


scarcely any signs of blight. trees 


in the woodlot which sprayed 
nor surgically treated had to be removed 
because they were all badly blighted. 

The treatment of cankers is resorted to 
only in cases of ornamental chestnut trees 
and of horticultural 
The 


with this method of 


varieties planted in 


orchards. results so far attained 


local treatment have 
more than justified the necessary 
Backed 


tion the Commission has succeeded in pre- 


outlay. 
thus far by a liberal appropria- 
venting the pest from acquiring very seri- 
ous headway. 


Night Plowing 
NOVEL departure is reported to have 
New South Wales by 
night. For this pur- 


4 been made in 


starting plowing at 


two powerful acetylene headlights 


pose 
are attached to the traction engine which 
draws the plows. and the ground is so 
well apd brilliantly lighted that the oper- 


ator can work over the field quite as well 


as by daylight. Departures of this char- 
aeter frequently lead to many improve- 
ments in the application, operation and 


adjustment of the lights. 
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The 


Recent Storms and Floods 


A Remarkable Series of Cataclysms 


(Photographs copyrighted by Newspaper Enterprise Association ) 


YX 











£ Geos storms and floods of the latter 
part of Mareh, 1913, will rank among 
the greatest meteorological disasters in 
the history of this country. It is too soon 
to attempt a detailed analysis of these 
occurrences, from either a theoretical or 


a pr ictical poin 





t of view, since up to the 
present writing both Weather Bureau re 
ports and press dispatches from the strick 
en district are much curtailed by the in 
terruption of telegraphic and other means 
of communication The salient facts, 
however, may be stated as follows: 

On Sunday morning, March 23, a well 
defined and symmetrical cyclonic disturb 
ance overlay the western half of the 
United States, with its center over Colo 
rado. The winds were everywhere mod 
erate, and, above all, the cyclone did not 
exhibit any of the characteristics regard 
ed by weather forecasters as harbingers 
of tornadoes. The morning weather map 
of that date shows none of the distortion 
of the isobars into a V-shape that indi 
cates a tendency to line-squalls. At 8 
PrP. E. 


moved into a direction and at a rate that 


(Eastern time) the storm had 


Was in no way abnormal, and was central 
near Omaha. The isobars were still sym- 
metrical. For some reason that is hard 
ly apparent from the weather maps, vio 
lent thunderstorms and seattered torna 
does occurred Sunday afternoon and even- 
ing over a broad zone on the right side of 
the cyclone’s path It is especially re 
markable that a tornado occurred at 
Omaha, almost at the very center of the 
cyclone, at about 6 P. M. local time. As 
a rule, tornadoes develop several hundred 
miles southeast of a cyclonic center. 
From the fragmentary information now 
at hand, it appears that the tornadoes 
Which occurred in Nebraska, Iowa, IIli- 
nois, Indiana, Michigan, and Wisconsin 


occasioned an aggregate loss of about 240 


lives, that some 700 people were injured, 
and that $5,000,000 worth of property was 
destroyed Much the heaviest losses oc 
curred at Omaha, but this does not mean 
necessarily that the winds were more vio 
Jent at that point than anywhere else; 
the area of devastation in a tornado is 
always small, and the amount of damage 
done in a populous city is, of course, much 
xreater than in small towns or the open 
country 

In their destructiveness the tornadoes 
of March 23rd were among the worst this 
country has ever experienced. in the 
humber of fatalities by which they were 
attended they have probably been sur- 
passed only by the tornadoes of May 24th 
to 27th, 1896, which ineluded the terribl 
St. Louis tornado of May 27th. The latter, 
thou! not relatively 


severe, passed 


thi a great city and destroyed 306 
live besides damaging property to the 
va nearly thirteen million dollars. 


cyclone that occasioned the recent 
I passed into eastern Canada on 


One house blown against another. A curious result of the tornado’s power. 
































A resident of Omaha collecting his belongings after the tornado. 


Monday and rapidly left the continent 


In the meantime a long trough of low 
barometric pressure spread up from. the 
southwest, and by the morning of March 
25th its axis extended along the whole 
length of the Ohio Valles It was at 
tended by heavy rains, especially over the 
northerne watershed of the Ohio, where 
equally heavy rains had occurred on. Sun 
day and Monday in connection with the 
previous depression This continuous 
downpour turned the asorthern, tributaries 
of the Ohio into raging torrents, and on 
the 25th the southern valleys of Ohio and 
Indiana were submerged Phe. conditions 
were unprecedented, Previour great 
floods of the Ohio Valley have wenerally 
been due to the main river overflowing its 
banks; under those circumstances, the 
antecedent conditions usually give ample 
warning of what is to happen, and the 
progress of the flood-crest down the 
stream is relatively slow In the present 
case, a huge freshet occurred snuddenty in 
the whole complex of smaller streams on 
the northern watershed, where the elab 
orate system of river-gages and ralnfall 
stations, which make flood prediction in 
the main rivers an easy task, was of no 
avail. 

On the 26th the rainfall area spread 
over the southern watershed of the Ohio, 
and the enormous coutrilutions of water 
from both sides soon raised that river 
above flood stage. The colossal disasters, 
however, which will make the floods of 
March, 1913, historic were those which 
came ubheralded on the 25th aleng the 
northern tributaries of the Ohio. The de 
tails are still fresh in the public mind, 
and need not be recapitulated hers By 
the 27th the cyclonic area had passed east 
to the Atlantic seaboard, and was fel 
lowed by a rapid fall in temperature over 
the flooded region, greatly adding to the 
suffering of the homeless people The 
storms and floods had paralyzed the rail 
ways and the telephone and telegraph 
lines, so that the work of rescue, in which 
the whole nation co-operated, was greatly 
hampered. 

\ practical consideration in ccnnection 
with this appalling flood Is that, though 
it is altogether unprecedented in magni 
tude, in the history of the region con 
cerned, it may be equaled or even sur 
passed in the future, unless some rational 
measures ure taken to control the head 


waters of our great rivers 


An Improvement in Electro Deposition. 
{ patent has been granted to Stefano 
Consigliere of Genoa, [tal or @ process 
and apparatus relating to the electro da- 
fr 


position « metais and wherein a multi- 


plicity of loose small, relatively heavy 
bodies are arranged he ceptacle for 
electrolyte and whiel il] perate to beat 
and roll upon the coating deposited in ordet 
to render it more compact and tant 
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A Cascade of Stone 
Sages ARKARLE calcareous 


Algeria about sixty 


formation 
is to be found in 


miles from Constantine, the ancient Cir 


tu It looks like a magnificent cascade 


with the water in violent motion pouring 


Over rocky cliff in turbulent and riot 
ous contusio and vet the cascade is as 
motionless and silent a the photograph 

produced herewit! It is as though a 
reat waterfall had uddenly turned to 
tone Natura the natives look upon 
thi henome! with great awe. They 
i ive he name Hamman-Mesk 
hutin. which mean the bath of the 
damned They have a legend that the 
watertali Wa turned to stone together 
with the members of an impious tribe 


who had incurred the wrath of Allah At 


nigl these petrified individuals, accord 
ing to the story, are restored to life and 
resume their normal shapes The petri 
lied waterfall has been produced by ca 


ecareous deposits from hot sulphurous and 


ferruginous mineral springs. The 


Cent The 


springs 


have a temperature of 05 deg 


deposits have, of course, been making for 
man centuries rhe hot springs were 
known to the ancient Romans We are 


indebted te the Jilustrated London News 


for these facts and for the accompanying 


Head Cooling Apparatus 
pictured in the accompany 


. til m ti 
ing photograph is not a hot-headed in 


vidual undergoing treatment to allay 
hi ingery. passions, as one might suppose 
npon reading the caption He is merely 
wearing a cooling coil designed by a 


Vienna dector as a physical aid to medi 


cal treatment Medern advances in thera 


peutics have scientifically established and 


widely extended the utility of thermal 


methods of treatment Innumerable 


cu se> 


might tbe tnstanced, says the inventor, in 


which in one form or another the applica 


tion of heating or cooling agents to cet 


iain parts of the body constitutes the 


most effective remedy that is at the dis 
posal of the physician and surgeon. Vain 
may in the majority of cases be allevi 


ated or even eniirely suppressed by the 


judicious application of heat or cold 
l’sualiy ice bags are 


But the 


used for this purpose 
patient has to endure the weight 


of the bac with its load of ice and ice 


water! Whereas tn the construction here 
shown, all the weight he carries is the 


small coil of tubing, which is quite flexi 
fitted to the The 
supply of ice-water is down 
through the 


reservoir and is slowly 


ble and head 


eusiiy 
siphoned 
elevated 


tubing from an 


discharged into a 


receptacie The rate of flow is governed 
by a suitable valve on the discharge pipe 


The tube is of rubber, wound with alu 


minium wire, so that it is extremely flex 


ible and will maintain any set position 


Similiar cooling devices are provided for 


other marts of the body 


Combined Ambulance and Patrol 


Wagon 


— city of Dayton, O., which, like 


several other large cities in the United 


States where the manufacture of antomo 


biles center rapidly is replacing horse 


drawn municipal vehicles with more mod 


ern and more efticient automobiles, re 


centiy has taken delivery of an unusual 


type of combined ambulance and patrel 


wagon which has several interesting con 
struciional features It is shown by the 
accompanying illustration, the photograph 


having been taken during a demonstra 


tion of the vehicle's adaptability to the 
city’s needs 


When the 


wagon, the light canvas stretchers which 


vehicle is used as a patrol 


ve for ambulance service are carried 
" large hooks up near the roof; one of 
them can be seen in the picture (ther 
wise, which means when they are in us 


to convey injured persons to the hospita 


e carried in 


spring supports, tl 


center ones folding down out of the way 


when the side seats are folded up fu: 


























The conduits of the hydro-electric power plant at Gatun for operating the 
Panama Canal. 





patties... | 























Mounting a giant sunfish. 











Dayton, Ohio, police patrol wagon converted into an ambulance. 





nee 














Street car ambulance for Bahia, Brazil. 


the sterner duty of the police force. As 
it often is necessary for the surgeon to 
get at the head of 


lie in the stretchers, a 


his patients as they 
forward side en 
patrol 
the capacity of the vehicle is a 


trance is provided. As a wagon, 
“squad,” or 
men, not counting the driver's seat 
When 
demands, the seats on only one side can 
be let 
placed in position on its spring supports. 


eight 


and the one beside it. occasion 


down and one of the stretchers 


Conduits for the Hydro-electric 
Plant at Gatun Dam 
VHE Panama Canal is to be electrically 
| lighted 
power which will be generated at a hydro- 


operated and throughout by 


electric plant located at 
Dam. At 
electric stations exist, one at 
the other at 

of three 1,500 


200-volt 


the spillway to 
the Gatun present two steam- 
Gatun and 
Miraflores, each consisting 
K.V.A., 


turbo-driven 


3-phase, 25-cycle, 


steam generators. 
The power station at Miraflores will be 


retained permanently as a substitute or 


auxiliary station in case of breakdown or 
other emergency: but a new power sta- 
tion now being built at Gatun will be ef 
sufficient capacity to furnish the neces- 

The 


hydraulic plant will consist of three 2,500 


sary power for the whole canal. 


K.V.A., 3-phase, 25-cyele, 220-volt water 
wheel driven units with sufficient pro 
vision for three additional units. The 


power will be utilized in the operation of 
the electric towing locomotives which will 
haul ships through the various locks, op 
lock lighting the 


erating the gates, and 


whole canal. Ultimately, part of the pow 
er of this plant will be used for the elec 
tric operation of the Panama Canal Rail 
road. The illustration herewith presented 


shows the conduits through which the 
surplus waters of the lake that are turned 


through the plant will be conducted 


A Two Thousand-Pound Sunfish 
O NE of the largest and most astonish 
ing marine wonders seen for some 
light 
This is a remarkable 


time has recently been brought to 


from ocean depths. 
sunfish, shown in 


specimen of a_ giant 


the accompanying photograph. This huge 
10% feet 


tip of his fins and is 9 feet 


monster measures from tip to 

long; it 
The 
fish was captured in the Pacific Ocean off 
the California 


weighs nearly 2,000 pounds. great 


coast, and the skin has 
New York for 
The tremendous size 


just. been mounted in 
museum exhibition. 
of this denizen of the deep can be seen 
from the figure of the man standing near 
the head Such huge monsters are rare. 
however, though some weighing from five 


hundred to eight hundred pounds have 


been obtained occasionally. They are to 


be seen in tropical and temperate seas, 


other countries. 
While inhabiting the open sea, 
depths, 
off the 
The skin has a 


both in America and 
at great 
they are frequently to be 
Florida 


silvery appear 


seen 
California and 
brilliant 


coasts. 


night is said to be highly 
The flesh, 
The big fish has com 


ance and at 
phosphorescent. however, is 
not used for food. 
paratively a small mouth, and to provide 
for the enormous stomach consumes thou 
sands of small fish and various other ma 
rine creatures. The great fins are three 
feet long, and when swimming the upper 
high out of the 
From certain ridges and folds developed 
on the body it is thought the monster i: 
about fifty years old. One of the striking 
features, next to the 


one protrudes water. 


colossal size, is 


the peculiar shape of the which 
hind portion had 


some other formidable 


body, 
looks as if the 
been bitten off by 
ocean inhabitant and left only a fringe of 
a tail. 


Street Car Ambulance 
MBULANCES of all kinds and de- 
f Swene have been in use for many 
years past, but not until the present time 
has there manufactured a convey- 
ance for the transportation of hospital pa- 
(Concluded on page 324.) 


been 




















~ SCIENTIFIC AMERICAN 

















April 5, 1913 $17 
Inventions New and Interesting 
Simple Patent Law; Patent Office News; Notes on Trademarks 
Preparing for the Post-fuel Age fact it has been used for a long time in| reservoir, on the other the open water.| wheel. Of course with a system of this 


LTHOUGH coal was mined in New 
tJ Xeastle as early as the thirteenth cen- 
tury, it is only during the past hundred 


years or so that any very heavy drain has 
been made on our fuel stores, and already, 
the 
not 


despite the shortness of period, we 
have found that they 


but are fast being exhausted. 


limitless, 
No matter 


are 


how economical we may be, all our coal 
stores will eventually be consumed, and 
then we shall have to return to the pow- 
ers in use long before the steam age. Al-| 
ready we are making extensive use of | 
water power or “white coal” as it is| 
called, and determined efforts are being | 
made to produce electrical energy from 
wind power. The tide has yielded us 


some power and so have the waves, and 
a considerable measure of success has at- 
tended the experiments with the produc 
tion of power directly from the sun, which 
by the way, is the source of the power 
in our the the 
waves, and to a large extent, the tide. 

It interesting to what invent- 
ors have been doing toward the engines 
of the future. 
picked 


coal, our rivers, wind, 


is see 
Herewith are a few typical 
at random from hun 
We have selected no 
water power engine or motor for the rea- 


cases out 





dreds of patents. 


son that hydraulic power may be consid 
well past the experimental 
One would suppose that wind power would | 
in 


stage. 


ered 


also be this class. Quite apart 


the problem of storing the energy 


from 
there 
been much inventive activity in the 
of the itself. One of 
the principal objects appears to be to pro 


has 
design wind wheel 
vide automatic means for reefing the wind 
wheel sails so as to prevent wrecking of 
the in a 
is to design the wheel so that it does not | 
have to turn or swing into the wind, but | 
will operate with equal efficiency with the 
wind blowing upon it from any direction, 
the 


machine storm. Another object | 


wheel 


although itself revolves on a 

] 
fixed axis. Such a wind wheel is shown 
in Fig. 1. The wheel is in the form of a 


it will be revolved 


point of the compass. 


drum so that 
by wind from any 


vertical 


To assist the vertical drum a pair of tur 


bines are mounted on a horizontal axis 
above the main drum, and these are con 
nected with a in the 
bring them into the wind. 


“a very ambitious design. 


usual 
Fig. 2 
The wind wheel 
is of mammoth size and provided with a 
huge disk vane to direct it into the wind. 
The entire structure is mounted to rotate 
on a turntable. 


vane way to 


shows 


in Fig. 3 
the tide. 
as the float is lifted from 
in full to that} 
dotted lines, a pair of toothed 
will 


The motor shown 
by 


is adapted | 
to be operated It will 
observed that 
the position 


shown by 


be 


shown line 


sectors moved in 
tions as indicated by the arrows and act- 
ing upon pinions will transmit to 
a power shaft. In considering this inven- 


be opposite diree- 


power 


tion it is well to refer to a problem some- 
times given to first year men in Stevens 
Institute. The problem figure out 
the amount of work done by the tide in 


is to 


raising a giant ocean liner from ebb to 
flood tide. Take a huge vessel say nine 
hundred feet long and ninety-five feet 
beam, weighing 50,000 tons. In New York 
the tide rises about four and one half 
feet. One might suppose that it would 
take an enormous power to raise such a 


craft 
the 


as this. But one is apt to overlook 
element. It takes the tide six 
hours to do the work, so that it-actually 
exerts less than 38 horse-power. 
Inventors apt to forget’ the 
amount of surface the float must cover in 
order to give them a power that is com- 
mercially worth while. And yet it is 


time 


are 








possible to use the tide commercially; in 


certain favorable locations. The prime 


large reservoir into which 
the rising tide can flow and a narrow pas- 


requisite is a 


sage for the water. Power may then be 
obtained from current wheels placed in 
|the stream of water. Fig. 4 illustrates 
a tide mill located in such a favorable 


position. 














WE 
a 





Fig. 1—Wind wheel that turns on a 
vertical axis. 








Fig. 2—Mammoth wind motor mount- 
ed on a turntable. 
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Fig. 3.—The tide slowly rotates the 
sector driving the power shaft. 





Fig. 4.—Mill overated by a stream 
from a tidal reservoir. 





X 
Fig. 5.—Wave motor operated by 
oscillating floats. 


On one side of the mill is the) 


Owing to the difference of level on op- | 


sort there must be long periods when no 


posite sides of the mill, the water will) power is generated because there is prac 


flow in the direction of the arrow against | tically no difference of head in the water 


an undershot wheel, thus producing rot-| on opposite sides of the mill 


The tide 


ary motion. Gates are operated to reverse | motor has the advantage that it can be 


the conditions when the tide turns. 


water will then flow in the opposite direc- 
operate a 


tion and second 





Fig. 6.—Paddle wheels propelled by 
the surf. 





Fig. 7.—A “surf wagon” that oper- 
ates a compressed air system. 





Fig. 8.—Surf dashing into the cells 
drives compressed air into a 
reservoir. 














| 

| 

Fig. 9.—Utilizing a sun-backed roof to 
generate power. 








Fig. 10.—Combined sun and fuel heat- 
ed boiler for an ammonia engine. 


The 


undershot 





placed in a protected bay, and hence is 
not subject to destruction by 


the ordinary wave motors. 


storm as are 


| - Fig. 5 shows a wave motor which may 
be anchored cut at 
communicate power 
land. 
nected by rocking arms. 

the 
respect 


which will 


electric 


sea, and 
by 


It consists of a series of floats econ- 


cables to 


The heaving of 
the waves causes floats to up 
and down with to another, 
rocking the arms to which pump pistons 
are connected ; 


move 
one 
and so, as the floats are 
rocked, the pistons operate to pump water 
or air into a reservoir. If the 
is filled with air it by means of a 
compressed air drive a dynamo 
which will generate current that be 
sent land through a cable, the 
power may be utilized in any desired way 

Most of the wave motors, 


reservoir 
may 
motor 
may 
to where 


so-called, are 





really surf motors; that is, they depend 
upon an actual horizontal travel of the 
water. Quite an elaborate surf motor is 


It consists of a series of 
paddle wheels mounted on floats so that 
they will rise and fall with the waves and 
keep the paddles constantly submerged to 


shown in Fig. 6. 


a predetermined depth. Then as the 
waves rush back and forth, they wiil 
cause the paddle wheels to revolve, pro- 


ducing rotary motion which 
cated through suitable gearing 
Another type of surf 
Fig. 7. It 
vanes or plates 


is communi 
to air 
pumps. motor is 
in 


large 


shown 
of 


low 


consists. of a series 
mounted 
and 
up 
the 
mecha anism 


on & 
broad-wheeled vehicle 
be driven by the 
are attached 
necting it with suitable 
land. One of the cables, however, passes 
around a pulles anchored out 
ter. When the vehicle up the 
beach it raises a weight which assists in 
carrying the vehicle back with the rece? 
ing waves. This reciprocating motion of the 
vehicle operates an air pump that store. 
the energy in a compressed air reservoit 
Another scheme for utilizing the pows 
of the surf in Fig. 8S Jt i 
adapted to be built along a rocky coast 
It of a 
structure, firmly 


arranged 
the beach. 


vehicle 


to surf 


Cables to con- 


on 
in the wa 


is driven 


is shown 


many-celled concrete 
in 
As the waves dash into the open cells they 
compress the air contained therein and 
it through pipes reservoir. 
Automatic valves on the pipes prevent the 
return of the air from the 
the cells. 


consists 


anchored the rocks. 


force to a 


reservoly into 

Although the heat of the sun has been 
utilized to raise water to the boiling point 
j and 





operate low-pressure steam engines, 
it better to 


utilize a fluid that is more readily 


some inventors have thought 
Vapor- 
ized than is water. 
Fig. 9 


The apparatus shown 


in employs an ammontacal selu- 
tion which is vaporized by the heat of the 
|sun beating upon the roof of a building 
|This vapor is automatically condensed by 
means of cold water after passing through 
the engine, and the 
roof to be vaporized again. Thus a closed 
the heat 


similiar 


then is returned to 


maintained converting 


into 


eyele is 
of the sun 


power. A appa 


ratus for utilizing solar heat is.shown in 


Fig. 10. Instead of applying the heat of 
the sun directly upon motor finid it is 
concentrated by a reflector upon a body 


which will heated, 
filling a 
warm enough to vaporize the fluid used 
in the pump This ap 
paratus employs in addition to the solar 
water heater, a furnace which may be 


used on dull and cloudy days when the 


be suitably 


with 


of water 


thereby reservoir water, 


or motor system 
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solar rays do not yield sufficient energy | RECENTLY PATENTED INVENTIONS | construction and arrangen -nt being such that ism and actuating the same to produce the 
to operate the apparatus In this system These columns are open to all patentees. nc po ants org p ccygnd > oe i 6) ee. 
ine stream a ve same time tha he syrup : IQ . 7 : , : 
ax in the one just described a suitable | The notices are inserted by special arrange ¥. s a t a er j bey hes 3 ioe : ee Senne  Menetem, 
d t uired t restore the mo rent with the inventors. Terms on applica is supplied, thereby XING ae agp tt Mecosta, Mich. This invention relates gener 
ait elise is requ “ o ~store » ; j > , 7 4 > 2 ‘f 3 s 
ra : Aree : tion to the Advertising Department of the | ¥'thi= the glass or in supplying the syrup / ally to sorting machines and more particularly 
tive fluid to liqeid form after which it is| goipyrip AMERICAN. with the carbonated water in a heavy stream. lit is directed to one particularly adapted to 
pumped back inte the vaporizer to be con oo a + Hardware and Tools, |sort beans. The principal object is to provide 
verted into a gas that will operate on the Electrical Devices, MONKEY WRENCH—J. Kranutec, Lock|* 2° a = adjustably mounting disks 
- : acreneen 6 cr - ' : : on a rotatable shaft, the construction being 
motor SWITCH AND RECEPTACLE BOX.—B.| Box 134, Braidwood, Ill. In the present pat- |? io) ol yay reg “2 sis —- 
aceite r = : P e ¢ Y tec oO ise “at $ y 
ROSEN KRANZ 201 rhird Ave., Manhattan,/ent the invention is an improvement in that ~ gris y I a ee ae 
7 5 . . . a ac 1¢€8. 
Ss. This invention has reference to aj class of monkey wrenches which are provided | 
Shock-absorbing Hub switch and receptacle box designed to be sup-| with a slidable jaw and a toothed dog adapted BAND MILL Ronny DEVICE. Se E 
ported in a recess in the wall or ceiling of a | WuirwortH, L. B. 90. Jeanerette, La. This 
eee over two years motor ‘buses have lilding, and having openings in the side invention relates to means or appliances for 
been in wse in London, which run on | closed by plates which receive and secure the | setting band mills or the like in sawmills and 
leather tired whe« and the vehicles are ends of the cables or other conductors with has particular reference to an implement com 
said actua to run vith less vibration which the building is wired. pao a frame ed — race and also in 
cluding a plumb line which is adapted to co 
than pneumatically ired omnibuses of Interest to Farmers, | - . operate in the setting of the mill with one or 
The secret lies not in the tire, although WING CARRIER—W F. Brown. 5207/ - : beth of the band-wheel shafts 
it is of novel ferm, being made of hy Penn Ave. So., Minneapolis, Minn The car MONKEY WRENCH. DEVICE FOR AFFIXING AND PRINTING 
draulically compressed, specially tanned | ™* employs troughs and conveyer means ON LABELS.—S. Bytickr and J. Parenskt1, 
Oo ¢ ere F ovec ng rise ere . ‘ re . Austriz gary The labels, sts 
ills mat i tn tat. hte te oo be mount d therein and moved len thwi th Fe-lto engage a toothed portion of the wrench Kracow Au tria Hun ary rh lab l tamps 
; ‘ f for impelling the material deposited in the shank, for locking the said jaw in any desired or the like form a continuous strip, which is 
signed as to dissipate the shocks before | trough to the delivery end thereof In the adjustment relative to the fixed jaw The wound into a roll or zigzag folded. By a sin 
they reach the axle The hub is shown in construction the sides of the trough are dis mprovement is adapted to serve as an ordi gle operation of a handle the foremost label 
the accompanying cross-sectional view. It | Posed at various angles to comeract OF expand | nary monkey wrench or as a pipe wrench, as °" scamp already separated from the rest is 
tl carrier Means provide for raising and : a = fed forward, moistened or coated with a suit 
will be observed that an annular space be " occasion requires , . , 
owering the delivery end of the trough | able adhesive, affixed and provided with an im 
ti > af ’ i il ier s "1 ¢ -, ; ; 
tween tite haft and the hul Vliinder i \UTOMOBILE CULTIVATOR WITH RO | Heating and Lichtir pression at a predetermined point and the next 
filled with steel balls, each about “ inch | TaTIVELY-DRIVEN CULTIVATING DISKS FLUE SECTION.—W. D. Ives. 244 York label or stamp is drawn forward and separ 
in Glamietet Shots balla co around the M. LaNprin, Place Mantoue, Soissons, Aisne,|St., Jersey City, N. J., and J. Novak, N. Y.. ated from the rest so that the device is ready 
shaft and support it They do not quite | Fane The cultivator frame is connected to|N, Y. This invention provides a section hav for the next operation. 
fill the annular space, but leave a gap the tractor frame by a universal pivot device,|ing heating pockets for admission of air to| Prime Movers and Their Accessories, 
ee : ; “ ="** in order to allow the tractor to oscillate in| the fire-pot of a furnace; provides a_ section INGINE V a , 
such as indicated at A under the axle C. aig sent se 2 ea , Picea tee ae Aig ENGINE VALVE.—W. Jounson, P. O. Box 
nccordance with the irregularities of the) constructed and arranged in knock-down form, 32, University Place, Neb. The object of the 
he hall ing Tse S i are gro « affe ¥'4 , orking positi ad: , o be variec size ; -xigencies a . ig pein 2 Re 
The ball irrange themselve in an arch round without affectir the working p sition adapted to be varied in size to suit exige ncles invention is an improvement in rotary and 
across thi gap 4 road shock passing of the cultivator frame The shaft carrying | of installation; provides means adjustable in oscillating engine valves, air compressor valves 
, the cultivator disks is adjustable in direction | conjunctix : —* ° ' neat e i . 4 t 
up one of the spokes B, of the wheel can ; al ina “ P- “4 7 =. , directio —— tion with al flu damper, for varying ammonia compressor valves, throttle valves 
in relation to ‘ eo ave .» > resh ¢ € > oo P 
ih heels the ante beneuen of the veer of , Fem . ; the proportion of f h air admitted ; and pro-| cut-off valves, admission and releasing valves. 
; a ne ; vides air-ducts the length of which may be 4 easing and cone valves ar employed having 
balis J) intervening The entire row is Of General Interest, varied to suit the exigencies of installation. ; jeally ; iris , a 
paw a 2 diametrically opposite ports, gearing for ro 
ferced across the gap A, carrying the mo STAIR TREAD ANCHOR.—H. H. Verity, tating the valves in a particular manner, and 
: . 1441 Chester Ave.. Ozone Park, L. I., N. Y¥ Household Utilities, nn Ps . a particular manner, anc 
enta if the shock fro the forwar far Ep ee ie = ‘ SS EE Be a , boxing adapted to adjust the valves endwise. 
mentum of the shock from the forward to/ 114 3 Hanson, Corona, Queens, N. Y., N. ¥ PORTABLE RECEPTACLE OR CONTAIN ' 2 
This invention relates to concrete stairways,| ER.—B. Napgeav, Presque Isle, Maine. This Railways and Their Accessories. 
\ and its object is to provide a new and im-/|improvement pertains to containers, and more CAR VENTILATOR W. L. WatsH. 424 E. 
\ / proved stair tread anchor adapted to be em-| particularly for embodiment in a coal scuttle | 457th St.. New York. N. Y. This invention 
} A. bedded in the concrete steps, and arranged to/|or hod. The object of the invention is to pro-| provides a flue from which the air may be 
( (G a allow of conveniently and securely fastening | vide a container that can be easily and readily | drawn by operation of the train and devices 
\ — , the stair treads in position or removing the | filled without the use of a shovel, by forcing |to govern the communication between the in 
same in case one is worn out the mouth and neck of the container into a | terior of the car and the flue; provides auxil 
— FOUNTAIN PEN.—G. W. Heatu, 232 Sec-| Pile of material iary boxes having communication with the in- 
ond St.. Newark, N. J An object here is to FLY KILLER.—E. L. Grimes and F. Per-| terior through controlled passages, the air in 
~ eliminate the possibility of accideatally col-| ERsoN, Red Cloud, Neb Among the objects the chambers being exhausted by the travel of 
-_ lapsing the reservoir tube, and, at the same|aimed at in this invention are the following; | the car; provides means operable from within 
A time, to previde a construction in which the|to provide a poisoning device that is simple|the car for varying the disposition of the 
presser bar is raised out of engagement with |in construction and operation, cheap to install | draft members of the ventilator; and provides 
the flexible reservoir before the device can|and use, and which may be disposed out of | draft members for flue and boxes extended be 
a, be set in its normal position and which is posi-| the way of children or household pets, and to | yond the influence of eddying currents formed 
j tively locked in this raised position provide a device which is certain in its opera-| by the movement of the car body 
CABLE HANGER.—C. Lines, Clinton, Mo. | tion to destroy the flies Pertaining to Recreation, 
ong f “il pe bjects rhi . ese . + >D a . > 7 _ 
waco hg t gigs = . a — ve = - Machines and Mechanical Devices. GAME APPARATUS.—J. B. Forrnam, 1465 
ae ae Scie . hans ve f aim @ gee ENGINE STARTER.—G. J. Sponrer, care | Bushwick Ave., Brooklyn, N. Y. This inven 
yle and efficie vice acilitate » hang : t P - . oe ‘ ; ; : 
“— lect ’ le d rt “z ble “ic at 0? Wilson Motor Starter Co., Franklin, Pa.| 00 provides a game apparatus with which 
ing of electrical and other cables; anc o . ; —. , 5 . ? 4 . —— wer i sting os ; 
Steel ball fluid beari f P bil wrovide means, incorporated in the construc- | This invention relates to an engine starter, and |™#Y be played ee Sa nen, te 
Stee: ba ul bearing for automobile | . an object of the inventor is to provide a form game apparatus consisting of a board with a 


wheels. 


the backward moving half of the wheel 
The shock is then communicated to the 
steel batis above, which slip and slide up 
en each other and revolve on their axes, 
distributing the shock just as a_ liquid 
would in facet the filling about the axle 
may actual be considered a steel ball 
liquid se far as its operation is concerned 


but with the advantage that the steel balls 
are slightly elastic 

The inventor of this shock-absorbing 
hub is John Muir. The hub has proven 
very satisfactory, and the use of solid 
leather tires, which it permits, has re 
sulted in material saving over the previ 
ous use of pneumatic rubber tires. 


A Comparison of Patent Office Salaries. 
The salaries paid the officials of our Pat- 
Office 


those paid by 


ent uffer when contrasted with 


Great Britain, for notwith- 


standing t 
Washington over that in London, the 


he much higher cost of living in 
sal- 
than abroad. Our 


$5,000 


aries much lower 
Communi 
while the 


income of $7 500 or 5O per cent more 


are 


Sloner receives per year 
British Comptroller enjoys an 
Here 
the Assistant Commissioner receives $4,500 
the chief 


Qur chief clerk has a salary 


while in England examiner re- 
ceives $6,000 

of $3,009 while 
salary of $5,000 per 
Chief 


the British chief clerk has a 
vear. We have three 


Examiners in at $4,000 each while 


the four supervising British examiners have 
f $4,100 


ry oO each 





Our forty-three 


principal examiners have $2 700 per annum 


while $3,400 is paid each of the thirty prin- 
English office. While 


a salary of 


cipal examiner of the 


our Examiner of trade-mark ha 


$2,700 that of the registrar of trade-marks 


in the British Office is $5.500 or more than 
double the amount paid the corresponding 


officiai bere 





| 
CABLE H ANGER. 

tion, for increasing the grip of the device on 
the messenger or supporting line proportionate 
to the weight of the cable. The accompanying 
illustration shows the hanger in its final or 
normal engaged reiation with the messenger 
wire 

SODA WATER FOUNTAIN.—A. H. STern, 


Jackconville, 
soda-water 
the 


trolled 


Fla 
fountain 
carbonated 


The invention 
having 
supply 
together with a plurality of means for 
of the sources of syrup, the 


provides a 
whereby 


be 


means 


water may con 


controlling each 


| 





SODA WATER FOUNTAIN, 


of device in which a fluid-actuating element is 
|} positively brought into engagement with the 
‘ngine mechanism after a back firing action 
on the part of the latter. 

CURRENT MOTOR.—J. H. Martin, 615 W. 
Lynne St Springfield, Mo This invention 
provides a motor of an improved form of vane, 


take 
of 


at 
of 


automatically a 
to the direction 
when the 


parallel 


which will position 
right 
the 
and 


movement 


movement 
in the water, 
the direction of 
out of the water, 

in position of the vane 
of the water, 
no extraneous mechanism is necessary for mak 
the in 


angles 


current vane is 
with 


when 


a position 
of the 


wherein the change 


vane 
and 


is caused by action and wherein 


ing change position 


MECHANICAL MOVEMENT.—J. W. Pitts, 
3635 Tenth St.. N. W.. Washington, D. C. An 
object here is to proyide a device whereby a 
reciprocatory motion may be converted into a 
rotary motion or vice versa. A mechanical 
movement is provided in which there is less 


loss of power in the conversion of one motion 
into another and into the ordinary mechanical 
movements 
AUTOMATIC HOSE 
TING ATTACHMENT 
CHINES.—T. Ryan, 
Struve Hosiery, 
Pa. In this 
prises cutting 
form of scissors or shears, 
ally operated to sever rib 
as produced by a knitting 
the 


AND 
FOR 


FABRIC 
KNITTING MA 
eare of the & 
Frankford, Philadelphia, 
the attachment com- 
mechanism, preferably in the 
which is automatic 
or other fabric 
thus divid 


CUT- 


Simons 


invention 


hose 


machine, 
lengths 


ing product into desired or sec 
| tions. 

VALVE CONTROLLING MECHANISM.—J. 
L. EpLAND, Bloomfield, N. J., care of H. J. 
Koehler, 33 So. Munn Ave., East Orange, N. J. 





This invention relates to certain improvements 
in and the pur 
pose of the improvement is to so control a plu- 
rality of valves that they may operate inde- 
| pendently, yet in their operation will permit 
| the passage of equal amounts of fluid. 

ALARM BANK.—C. Sayers, 121 Lexington 
| Ave., Jersey City, N. J The invention is an 
}alarm bank adapted to be secured upon a shelf 
jor other a suitable fastening de- 
| vice or screw. The fastening 
| device to mechanism on the in 
| side of the bank casing by means of which an 
alarm will sounded when the bank is re 


valve-controlling mechanism, 


support by 
bolt 
connected 


such as a 


is 


be 


| moved from its proper place, the fastening de- | 


vice exerting a tension upon the alarm mechan- 


group of forty-one hexagonal spaces, there be 
ing a star in the space in the center of the 
board, and marks to indicate the castles which 
are spaced apart on each side of the board. 
Pertaining to Vehicles, 
BICYCLE PUMP.—E. B. Wricnr., 
Helena, Cal. This invention 
improvements in 


tox 355, 
St. 


to 


reference 
and 


has 


bicycle pumps, has 


for an object to provide an improved pump and 
supporting devices adapted to hold the pump 
for fitting in a proper position on the bicycle 


frame for ready operation at all times. 
Designs, 
A MEMBER 
W. M. Bowes, 
Y. In this 
of pair of 
a graceful 
round features 
DESIGN FOR A DISH.—M. 
Murray St., New York, N. Y. In this 
mental for a dish the designer shows 
a cut-glass dish in the form of an automobile. 


DESIGN 
SHEARS. 
York, N 
member 


FOR OF A 

Duane 
ornamental 
the 
which 


are outlined 


PAIR 


St., 


OF 
New 
for a 
member pre 
of the 


angles. 


or 
~t 
design 
a shears, 


design in some 


sents 
usual by 
HERBERT, 26 
orna- 
design 


Nore.—Copies of any of these patents will 
furnished by the SciENTIFIC AMERICAN for 
ten cents each. Please state the name of the 
patentee, title the invention, and date of 
this paper. 


be 


of 





We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
|trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 
of the subject matter involved, or of the spe- 
cialized, technical, or scientific knowledge re- 
quired therefor. 


We are prepared to render opinions as to 
validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 
unfair competition matters. 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun- 
tries foreign to the United States 
Munn & Co., 
Patent Attorneys, 
361 Broadway, 
New York, N. Y. 
Branch Office : 
625 F Street, N. W., 
Washington, D. 
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Tire bill payers! 


You have demanded a vise-like 
rim-¢rip - with no cutting or 
breaking above the rim-and here itis 


Diamond £2 


a Rubber | ||Reonact 


Cinch! LIFES 


with Perfect 3-Point Rim Contact 


t’s the 77m as much as the road that wears out 
your tires. So we said to our engineers: ““You 
must build us a tire with perfect 3-point rim 
contact.” 


They did—and now we offer you a sane, sensible, No-Clinch tire 
that will appeal to you, as a hard- headed, shrewd tire buyer—a 
man who insists on easy riding comfort and good liberal mileage. 





Cross Section Diamond Safety Tread Tire 




















Each point of rim contact in a tire is a point of support. Where 
the points of contact are not perfect, undue pressure 1s brought to 
bear at an unsupported point of the tire. 


Then what happens? 





The result is a terrific strain on the tire that will cause rim troubles, 
breaking above the bead and separation of the tread from the carcass. 
All this is overcome in the ‘‘ Diamond’? because the three points of rim contact 


are absolutely mechanically perfect—the annealed steel cabled wire bead holds with 
a vise-like rim-grip. 


This is only one Diamond advantage. 


You get additional More Mileage without extra expense in the Dia- 
mond Vitalized Rubber—a scientific combination of pure, lusty, young 
rubber and a secret toughening compound — nothing inferior in 
rubber, fabric or workmanship—the No-Pinch Safety Flap inner tube 
protector—and, if you desire, the now famous Safety (Squeegee) ‘Tread. 


So this time buy Diamond Vitalized Rubber Tires— 
you can get them to fit your rims at any of the 


Diamond 

Safety 
Squeegee ) 

Ti ead for 


Automobiles, 


Motorcycles, be ™~ ~“ ™ 





Bic yc les 2 The g on Diamond T ires rt 
odlen nd va id when poy tire is used in con 
nection with any substitute for air, pited te 
rims not bearing one of these inspection | 

. . dongs or pains had its S}fP| 
c serial number removed in ‘a 
always at your Service a, ass diks 

- = 
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AVIA, 


Preserves Roads 
4...» Prevents Dust 

















u Rover Porkwoy, Cambridge, Mass. 
Cambridge’s Experience 
With Tarvia 


In later years it will be found that additional 
annual treatments with ““Tarvia B™ will cost 








AMBRIDGE, MASS 


is another Tar 


via town. Many of its roads have been 
built during the last five years with“ Tarvia less each year. Westheld, N. J., for in- 
X ™ or treated with “Tarvia B.”” The streets stance, found that roads which had been 


built with Tarvia cost as little as | 34c. per 
yard per year to maintain with “Tarvia B.” 


of Cambridge carry an enormous automo 
bile trafic, and the problem of maintaining 


adequate road surfaces was a serious one. ‘ 
Towns which experiment with Tarvia get the 


habit and in time settle down to its use as a 
matter of consistent policy. By this means 
they reduce their road costs and at the same 
time give greater satisfaction to the citizens. 


During 1912 eight of the leading thorough 


fares which had been built with ‘“‘Tarvia X ” 
‘Tarvia B” 


per square yard 


received surface treatment with * 
3 


at a cost of 2°4c 
Tarvia is a special combination of refined 
tars especially prepared for road use. It 
forms a tough, plastic matrix about the stone 
and prevents erosion and attrition. Itis not 
a palliative but a cure. It does not suppress 
dust so much as prevent the attrition which 
creates dust. Booklet on request. 


The Superintendent of Streets of Cam- 
“This treatment not only 
surface of the 


bridge reports 
preserves the road from 
raveling, but renders the street dustless to 
It has been found to be 


the most ecconomK al way to care for tar 


a large extent 
ound mac adam = 
BARRETT MANUFACTURING COMPANY 433 
Philadelphia 


Minneapolis Pittsburgh 
Montreal 


St. Louis a ity 


Seattle orey, 


New York Boston 


Caaeinnals 


i The Paterson Mig. Co., Ltd 


Chicago Cleveland ~ 
Ala ~ 


Toronto Winnipeg y ancouver St. John, N.B. Halifax, N S. 
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* 
ee eS Make boating a pleasure. 3H -£: eyl. $ 6s 90 
SS Si dependable —- Non- icy 6. 
ys - mechanical person can easily a iP. 2ey 125.00 
fr” 7 ; operate. Guaranteed. 2 cycle, | 12 H.-P Sept. 160.00 
a $1 2x3 1-24 41- bercle, | Ts HIP. Bor 1. 250.00 


4 2 port. | 
. Z Write today for ~omplete catalog. H 
The Universal Machine Co, 409 South St. Bowling Green, O 














TO BU IL D. A 5 HP. GAS ENGINE AT HOME. 


HOW 


Supplements, 
power gas 


1641 and 1642, E. F. Lake describes simply and 
engine can be built at home Complete working 
each part. @ Price by mail for the two 

@ Order from your newsdealer or from 


PUBLISHERS, 361 BROADWAY, NEW YORK 


In Scientific American 
thoroughly 
drawings are published, 


Twenty Cents 


t 


bow a five horse 


with exact dimensions of 


Supplements, 


MUNN & CO., Inc., 











THE 


LECTRENE rire cun 


An Improved Extinguisher 


Electrene hits the mark. 
May be held in one hand, 


EFlectrene shoots straight. 
Electrene puts out the fire. 
leaving the other free. 


The simplest and best extinguisher known. 


Particularly suitable for putting out fires from Electricity 
and Gasoline 








in Scientific American, Special Num- 
opinion of well-known experts about 


d Motor boat builders, and 


Our recent advertisements 
ber . tell you what is the 


Electrene, The Fire Gun. Yacht a: 





the Engineering Departments of many of the largest factories and 
transportation systems are discarding old style extinguishers in 
favor of Electrene. The New York Fire Department ordered a 
trial lota year ago. After careful tests they ordered in quantity. 
Recently they have repeated with a further quantity order. 
ecaler. If he es not keep Electrene, send $7,00 for quart size, 
apencraan Simply 
ELECTRENE COMPANY ‘= 
the 
Whitehall Building New York City Nozzle 











Notes for Inventors 


Timer for Electric Welding nein. 
John Allen Heany of Washington, 
in patent, No. 1,050,827 
| trie welding machine, 
| transformer 


, deseribes an e a C- 
which embodies a 
and 


}automatically operated from the line 


and electrodes means 


eir- 


j}cuit for stopping the welding action at a 


predetermined time so that the period 


welding operation may be controlled. 


Parcel Post Improvement.—The  in- 


auguration of the parcel post service 


promises to lead to various improvements 


lin equipment and accessories; racks in re- 
ceiving and delivering stations and in the 
cars, packages or cartons especially adapted 
for the and 
ready reckoners for rates, and the improve- 
lead in other 


receipt of the commodities, 





| 
| ments will no doubt many 
| directions as the ingenuity of the inventive 
class is brought to bear upon the demands 


of the service. 


An Edison Phonograph Patent.— Thomas 


A. Edison, assignor to Thomas A. Edison, 
Incorporated, has patented, No. 1,050,355, 
a phonograph in which the sound-conveying 
is directed forwardly from a 


horn repro- 





ducer in approximately a horizontal direc- 
tion, the chambers containing the horn and 
reproducer being separated anc the motor 
being located below the reproducer cham- 
ber. The structure is of a pleasing appear- 
of the 
10rizontal 


jance and permits the suspension 


sound-conveying means in a 


| position so that the loss of volume due to 
bends in the horn is prevented, while at the 
| same time the advantages of the concealed 


| horn are retained 


Patent, No. 
severing timber 


Timber-cutting Method. 


1,050,768, for method 


has issued Hugo Gante of Berlin, Ger- 


many, for a method in which one or more 
|wires are reciprocated against a timber 


necessary for the car- 
front of the 


| producing the heat 


bonization of the timber in 


wire, the wire being preferably provided 
with projections to aid in producing the 
heat. The 
known method of severing timber by means 
heated 


proved method there is used sole ly the heat 


patent distinguishes from the 


of specially wires as in the im- 


which results from the friction between the 
timber, the toothed or rough- 
of the 


resulting 


wire and the 
ened feature wire aiding in scraping 


away the carbon. 


A New Gold-leaf Process.—W hat is said 
to be a new process for the manufacture of 
| gold leaf has been introduced by a London 
firm. In carrying out the process, a ring of 
aluminium about 5 feet in diameter and 
516 inches wide is coated with a solution of 
gum and after drying is dusted with some 
|} metallic powder in a thin layer. After this 
| layer has been polished an electro deposit of 
nickel is made upon the polished layer of 
then electro de- 
posited on the nickel. Each of the four 
layers is very thin and the composite layer 
is said to be thinner than the ordinary gold 
leaf. When the formation of the leaf 
been completed, the film is cut to expose 
the soluble base layer of gum and the ring 
is immersed in a solvent liquid which dis- 
and the film falls 


baser metal and gold is 


has 


solves the metal 
onto a band moving at the 
ring which last is rotated in the dissolving 
liquid, the film and paper being finally cut 
into book size. 

Metal-treating Machines.—Three pat- 
ents, Nos. 1,050,878, ee and 1,050,- 
880, have issued to Frank L. O. Wadsworth 
of Sewickley, Pa., the first for 
metal, the second for densifying metal and 
the third for uniting metals. The first pat- 
ent is for a method of treating metal in 
which the metal is rolled longitudinally and 
subjected 


gum 
same rate as the 


treating 


its fibers are simultaneously 
throughout the entire width of the metal to 
a progressive continuous displacement in the 
same direction at an angle oblique to the 
direction of rolling, this being effected by | 
fine corrugations in the rolls. The patent, 
| No. 1,050,879, is for densifying the metal, 
| while the patent, No. 1,050,880, is for a 
process of uniting different metals in which 


a body of one of the metals is heated and | 


there is mechanically kneaded into the sur- 
face of the heated body a finely divided 


substance of a nature to facilitate welding | o¢ | of 


and the other metal is then welded upon 
the prepared surfage._ 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent request. This explains our 
methods, terms, etc.. in regard to PATENTS. 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


tree on 





Classified Advertisements 


Advertising in this column is 75 cents a line. N. 
iess than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


WHY NOT build up a business of your own? U. 
8. Fire Extinguishers sell everywhere. 500% profit. 
Protected territory to local and State representa- 
tives. United Mfg. Co., 1044 Jefferson, Toledo, O. 

AGENTS. Our absolutely square $30 to $67.50 
weekly salary and 30° commission proposition as- 
sures steady workers unlimited prosperity. Galloway- 
Bowman Company, Div. 301, Waterloo, Iowa. 

FRE SAMPLE goes with the first letter. Some- 
thing new Every firm wants it. Orders from $1.00 
to $100.00. Nice pleasant business. Big demand 
every - here Write for free sample Metallic Mfg. 
Co., 438 N. Clark, Chicago 


BUSINESS OPPORTUNITIES 


BIG CHANCE FOR MEN WITH MONEY, to 
invest in a newly patented Aluminum Solder. Posi- 
tively the best and only solder that solders aluminum 
at the present time on the market. It is on the 
market only six months, and very good results can 
be shown. Inventor and patentee will sell part or 
all of patent rights. This is not a patent on paper 
only, but is actually on market for over six months 
and only patented July, 1912 Address, Charles 


Erkens, 403 Vanderventer Avenue, Astoria, L. I., 
New York 

EST “anes ISHED MANUFACTURING BUSI- 
ness. C be easily moved to another location. 


For Cesthet particulars address Opportunity, Box 
773, N. ¥ 


INVENTOR of Monorail Coaster Sled, described 
in recent issue of this magazine, received many in- 


quiries from the public, desires partner with capital 
to manufacture '. Rogers, 1777 Broadway, N.Y. 
FOR SALE 


INVENTIONS TO SELL, bath mitt, double seal 
envelope, warming cabinet for vic tuals. Hairpin. In- 
formation or models furnished to applicants. Mrs. 
E. H. Tuthill, Hanover Mich. 


INSTRUCTION 


EARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how toincrease your salary. Pros t- 
us free. Page-Davis Co., Dept. 89, Chicago, MI. 


PATENTS FOR ENGLAND. 


LICENSES negotiated among first-class British 
firms for successful American inventions patented in 
England. C. W. Dimes, A.M.1.C.E., 120 Thornlaw 
Road, West Norwood, London, 8. E., England. 


PATENTS FOR SALE 


PATENT No. 1,017,264 for Bakers’ Oven for 
sale Have one in my ‘bakery in use for two years. 
It is the most fuel saving and finest baker ever in- 
vented. Lock Box 194, Parsons, Kan. 

VEHICLE SWING, combining swings and coasters, 
Portable and foldable for in and out-door use at 
homes, kindergarten, playgrounds and public parks. 
Great favorite with children. Mfg. price, $2 and $3. 
Zimmermann, 6815 Southpark Av., Los Angeles, Cal. 


WE EXPLOIT OR SELL VALUABLE GER- 
man and Spanish Patents, no advance payment 
asked for. We also arrange for sole selling agencies 
in Germany and Spain. Write to H. A. Meinhardt, 
32 Kronprinzenstrasse, Godesberg, Germany. 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES. White 
Metal and Brass, for use on patterns for castings. 
Largest variety, prompt shipments. Send for > 
H.W. Knight & Son, 92 State St.. Seneca Falls, N 


WANTED 


WANTED Mechanics everywhere to use and sel! 
Vernier Calipers .and Levels. Liberal proposition. 
Send for catalogue and special gees and all particu- 
lars: Ernst Smith, Columbia, 


WANTED. An experienced mechanical draftsman 
for designing all manner ped pe pumps, etc. Sheedy 
employment. State age and salary expected. 
McDonald Mfg. Co., Dubuque, Lowa. 

OLD MONEY WANTED. $100 paid for Dime 
1894 8. Mint; $8 for certain 1853 Quarters, etc. 
Many v aluable coins in circulation. We pay highest 

cash premium on coins and bills to 1912. Send 
stamp for large Illustrated Coin Circular. Numis- 
matic Bank, Dept. 30, Fort Worth, Texas. 

LOCAL REPRESENTATIVE WANTED. Splen- 
did income assured right man to act as our represen- 
tative after learning our business thoroughly by mail. 
Former experience unnecessary. All we require is 
honesty, ability, ambition and willingness to learn a 
lucrative business. No soliciting or traveling. All or 
spare time only. This is an exceptional opportunity 
for a man in your section to get into a big paying 
business without capital and become independent for 
life. Write at once for full particulars. National Co- 
Operative Realty Company L-378 Marden Building, 
Washington, D. C. 


“INQUIRIES 








Inquiry No. 9303. Wanted the name of manufac- 
turer who could make newly patented articles made 
from 13 to 22 gage sheet aluminum. 

Inquiry No. 9304. Wanted the names and ad- 
dresses of manufacturers of a second hand bag 
cleaning machine on the order of a carpet cleaning 
machine. 

Inquiry No. 9305. Wanted the name and address 

concerns making paper letters and figures. 

Jaquiry No. sete. eraaeet small hardware and 
other specialties sold in notion and grocery 
stores, Wanted to buy wholesale, 
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Pure Air Anywhere 
All Summer 


Yes—even in that back room or 
basement so stifling last summer 
that you gave it up as unusable 
during the hot weather. 








REG. U. 8. PAT. OFF.) 


Ventilating Fans 


solve any ventilating problem no mat- 
ter how difficult. They force out all 
the bad air and blow in a cool, steady 
stream of fresh air from outdoors. 


The Propelier Type 
Fans are for use where 
large volumes of air are 
to be handled without 
piping. They are usual- 
ly placed in top sash of 
window or in wall or 
partition, and force the 
foul air out-doors or in- 
to another room. They 
ventilate kitchens, bil- 
liard rooms, b ow l i ng 
alleys, laundries, restau- 
rants, club rooms and Booklet No. A-P-4 


work rooms. describes these Fans 


Sturtevant Ready-to- 
Run Ventilating Sets 
are used when smaller vol- 
umes are required, or when 
it is desirable to remove or 
supply air a distance through 
piping. They are used in 
& ventilating and cooling tele- 
| Nes phone booths, bank vaults, 
i toilets, closets, show rooms, 
| Booklet No. A-R-4 and for taking away odors 

describes these and fumes in factories, lab- 

Sets oratories, etc. 








Don’t wait until hot weather 


comes again. ACT NOW. 


Write us about your ventilating troubles. Tell us 
whether you want to drive the fan by belt or elec- 
tricity. Tell us what electric current you have— 
voltage, cycles, phase, etc. Give us the size and 
location of your room. Our nearest engineer will 
advise you without cost to you. We can provide 
you with the proper fan to fill your exact needs. 


|B. F. STURTEVANT CO. 
Hyde Park Boston, Mass. 


| Offices in all principal cities 








12 Horse Power 
4 Cylinder 
4 Cycle 






only. A 
specialized 
article. 


Kermath Marine Engines 


the world’s standard in 12 H. P. size, are made of the finest 
materials the market affords and workmanship of pronounced 


excellence. Prices $150 to $200. 
Kermath Mfg. Co., fia: s 



























A safe, very 
brilliant, powerful, 
steady, white light. Is 
better than electricity or 
acetylene and cheaper 
than kerosene. 
Every lamp is a complete 
self -contai miniature 
light works. 
Clean —-bright — odorless — 
portable. Made in over 200 
styles for every purpose. 
Fully guaranteed, Catalog 
free. Agents wanted. 
THE BEST LIGHT CO. 
87 East Sth Street 
Canton,0. 
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Near unlimited Raw Materials, 
Where Power is cheap, 
Fuel abundant, prices low, 
Labor conditions excellent, 
Traffic rates most favorable. 

No other section offers manufacturers so 


many advantages in such close proximity 
to one another as the Southeastern States. 
We will be pleased to find you a favor- 
able factory opening. 
M. V. RICHARDS 
Land and Industrial Agent 
Room 370 Washington, D. C. 


Southern \ 
Raitway } 





| 
| Legal Notes | 
Court of Appeals Decisions.—Out of six- 
teen patent appeals in which decisions were | 
handed down by the Court of Appeals for the 
District of Columbiaon December 30th,1912, 
the decision of the Commissioner of Patents 
was reversed in only two cases. In one of 
| these, that of Perri against Thoma, the 
decision of the Commissioner was reversed, 
and priority as to all counts awarded 
Perri. The other cass in which the Com- 
missioner’s decision was reversed is that 
of Broune v. Dyson, in which priority was 
| awarded to Broune. 


Some Adjudicated Patents.—Patent No. 
709,716 for a dumping wagon has been held 
void for lack of patentable invention in Leon- 
hardt v. Lynch, 199 F., 790, while the Bron- 
nenkant patent No. 739,824 for a bunion | 
protector has been held valid and infringed | 
in Fisher Manufacturing Company v.| 
Lawrence, 199 F., 799. The Towne patent 
No. 848,140 for a steering wheel for auto | 
vehicles has been held void on its face for | 
lack of invention in Towne . teering Wheel 
Company v. Lee, 199 F., 777; the Jordan | 
patent No. 892,668 for apartment wall | 
furniture has been held not infringed n| 
Marshall & Stearns Company v. Murphy 
Manufacturing Company, 199 F., 772, and 
the Andrews patent No. 897,513 for a 
toaster has been held valid and infringed 
in Andrews Wire & Iron Works v. Wilson 
Manufacturing Company, 199 F., 798. 





Some Adjudicated Patents.—In A. R. 
Mosler & Co. v. Lurie, 20 Fed. Rep., 433, | 
it has been held that the Canfield patent, 
No. 612,701, for an igniter for gas, oil or 
vapor engines, is valid but not infringed; 
in Theo. J. Ely Manufacturing Company v. 
Fritsch, 200 Fed. Rep., 424, it has been | 
held that the Hoffman patent, No. 671,136, | 
for a mop wringer, is valid and infringed; | 
the Latham patent, No. 707,934, for a pro- | 
jecting kinetoscope, has been construed and 
held not infringed in Motion Pictures| 
Patents Company v. Independent Moving | 
Pictures Company of America, 200 Fed. | 
Rep., 411; it has been held in Ruud 
Manufacturing Company v. Pittsburgh 
| Water Heater, Company, 200 Fed. Rep.., | 
440, that the Ruud patent, No. 761,409, 
for a gas burner, was construed and held not 
infringed and that the Ruud patent, No. | 
875,218, for a gas burner, was void for in-| 
vention and that the Ruud patent, No.| 
903,007, for a water heater, was held valid | 
and infringed; and in Williams Patent | 
Crusher and Pulverizer Company v. Kinsey | 
Manufacturing Company, 200 Fed. Rep., 
441, it has been held that the Williams | 
patent, No. 939,775, for an improvement in 
pulverizers, is not void on its face for lack 
of invention. 





Court Decides Against the Taggart Den- | 
tal Inlay Patent.—Much interest is taken | 
by dentists in the decision of the Court of | 
Appeals of the District of Columbia void- 
ing the Taggart patent, No. 872,978, of | 
| December 3rd, 1907, upon a divisional ap-| 
plication filed July 12th, 1907, of original 
| application filed January 12th, 1907. This 
| decision, the opinion in which was rendered 
| by Mr. Justice Robb, reverses the decision 
|of the Supreme Court of the District of 
Columbia, which decision sustained the 
Taggart patent. Defense was made that 
the invention had prior to Dr. Taggart’s 
invention been taught, used and operated, 
at least two years before the filing of the 
Taggart application for patent. The 
| Court said that it was fully persuaded that 
| the evidence shows beyond a reasonable 
| doubt that for many years prior to the 
| filing of the application for patent the pro- 
cess of making patterns and molds :for 
dental inlays and the like, as expressed in 
the claims, had been publicly practiced 
upon many occasions and that it was of no 
| possible consequence that by the use of 
Dr. Taggart’s machine, gold inlays and the 
|like might be produced more cheaply and 
|rapidly than they were produced by den- 
tists who had testified in the case. The 
Court goes on to say that the art of produc- 
ing metal castings by means of a mold 
formed of a wax pattern is very old, was 
practiced by the ancient Greeks and 
Romans, extensively used in the middle 
ages for producing statuary and is known 
| as the Cire perdu or “lost wax’’ process, 





lf you could buy a barrel of anything 
which would increase the light in your 
factory 19 to 36 per cent, wouldn’t you 
seriously consider the purchase ? 


You would figure at once the value of that extra 
illumination, in reduced lighting bills and in- 
crezsed efficiency of employees—and then ask 
the price of the barrel. 


That is a fanciful way of putting our proposi- 
tion, but it is all fact, nevertheless. 19 to 36 
per cent actual increase in light (depending on 
the present condition of your ceilings and walls) 
is what you will gain, if you paint the interior 
of your factory with 


RICE’S 
MILL WHITE 


Rice’s Mill White is an oi/ paint, not a cold water mixture. 
It gives you a glossy tile-like surface which captures every 
ray of light entering the room and reflects it down on to your 
machinery and into previously dark corners of your plant. 


Read what the Kellogg Toasted Corn Flake Company 
write us: 


Battle Creek, Mich., Feb. 5th, 1912. 


Dear Sirs: 

Before using your product our factory was painted 
with cold water paint, which continually collected dust 
and dirt. When becoming stained or soiled it was im 
possible to wash off. After several coats had been 
applied it started to peel and flake off. 

The sanitary conditions of our plant have been im 
proved wonderfully. We now have a tile-like enamel 
surface to which dust and dirt does not readily adhere, 
and which can be washed and kept perfectly clean. 

From general appearances, we should judge that 
we are getting about $0% more light than was formerly 
obtained before Rice’s Mill White was applied. 


Yours truly, 
KELLOGG TOASTED CORN FLAKE CO, 





Rice’s is the original “Mill 
White”’ paint. No other paint RICE’S GRANOLITH 
manufacturer can use the Rice A tough and elastic per- 
process. No imitation has the manent finish for con- 
lasting qualities of Rice’s Mill crete —_ —- 
White Paint. Oaish hiveneteed One 


Rice’s Mill White Paint is sold ew a tae 
direct from our factory in barrels the best possible primer 


containing sufficient paint to on inside concrete and 
cover 20,000 square feet, one brick for a second cuat 


- of Rice’s Mill White 
coat. If you have that area of Point, aieien 0 itletile 
ceiling and wall space to cover, enamel! finish at no more 


Write for Bookletand Sample Board expense than lead and 


il paint. 
Ask for a copy of our » ca panss 


booklet, ‘*More Light.’’ For Concrete Surfaces 











Write today. 


U. S. Gutta Percha Paint Co., No. 23 Dudley St., Providence, R. i. 


















































enero Ss I ie : rs Billy’ f 7 
it begins to look like were back numbers “Billy ’ 
— ee eT a = r 
Tafts Copyright 1913, by The Republic Rubber Co 


H Painted by C. H 








H made and we have sold. We have neither inherited = 
+ 
our wealth nor have we laid tribute upon weaker na- 
tions. But behold! We are the richest of them all. 
Such is progress—the spint that has made this nation the 
: leader of nations. 
Progress demanded something to replace “Old Dobbin,” and 
i \merican genius replied with the first crude automobile. This 
; evolved into the modern motor car, powerful and massive 
: its very hugeness making it swerve and skid, endangering life. = 
So Progress demanded a safe-guard. Came the often-inade- : = 
{ quate metal studs, and the first far-from-satisfactory rubber : = 
; knobs And Progress called once more. H == 
i Then was invented the Republic Staggard Tread lire, the — 
i tire that gave a real protection against skidding, an-all-to-be- 
i desired brake control, and a muc h-increased mileage—truly 
14 The Tire Perfect. 
: 





Maggard Tread 


PROGRESS 


Our wonderful nation is an ever-growing, ever-pro- 
gressing one. We have planned, we have dug, we have 
plowed, we have builded, we have mined, we have 


And Progress looked, and was pleased. 


THE REPUBLIC RUBBER COMPANY 


YOUNGSTOWN, OHIO 











Pat. Sept. 15-22, 




















The Gyroscope 


The mysterious behavior of the gyroscope is 
a source of wonder to everyone. From a 
toy, Gee gyrescope is being developed into 
a device of great practical value Its 
theory and its method of action are set 
forth ap te the latest moment in the Scien 
tific American Supplement. The following 
mumbers are of creat interest and usefulness 


Scientific American Supplement 1501 Treats of the 
Mechaares of the Gyroscope \ clear explanation 
without mathema . 

Scientific A merican Sapplement 1 534 —**Little-known 
Properties of the Gyroscope” describes a peculiar 
action not generally observed, and dismisses the 
eflect of this ty upon the motions of the planets 

Scientific American Supplement 1621 —The Gyrostat 
tor Ships scribes the « struction and application 
ol the pnaciple to prevent rolling of vessels 

Scientific Amer Supplement 1643—The Gyro 
scope f Bala « Actoplanes, takes up this 
micresting held, w fh the gyroscope alone seems 
capable of occupying 

Scientific America supplement 1645 —The Theory 
{ the Gyroscope, is an excellent article, treating the 
subyec athema rather than popularly 

Scientific American Supplement 1649 - The Gyr 
scope, is an giving a full discussion of the 
instrument thout mathematics, and language 
within the cumprehe { all interested 

Scientific Ame » Supplement 1694 Gyroscopx 


enting Ships from Rolling, takes 
described frst in No. 1621 











and t ts fully 
Scientiice Ame Supplement 1/7/6-A Recent 
I ent Gyroscopic Design, illustrates a 
nev f gyroscope and mounting adapted to 
engit 
Scient { 4174] Gyroscopx 
B . \ | tells of various suggested 
me is of masutat g equil u 
4 merican Supplement | 81 The Regnard 


ropaane, describes t leugn of acroplane 


r, tro t grea! things are expected 
Each number of the Sapplement costs 10 
cents A set of papers containing all the 
articles here mentioned will be mailed for 
31.00. Sead for a copy of the 1910 Supple 
ment Catalogue, free to any address. Order 
from your newsdealer, or the publishers 


MUNN & CO., Inc. 


361 Broadway, New York N. Y. 
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ad LEARN TELEGRAPHY 
ORS t . bh OMNIGRAPH 


MU t ‘ 
“4 46 a UTOMATC fies 
~ 4 











WIRELESS 
TRACHER 
. emages t lin 


A. 16 39 Cortland: Street, New 


ceaily become expert. Price $8 
ee. OMNIGKRAPH MPF&. CO, 
York. 








For 36 years we have 
the highe:t returns consistent with 
methods 
which we can recommend after the most thorou7h 
personal investigation. Please ask for Loan 





been paying our cnstomers 
conservative 
First mortgage loans of $200 and up 


ist No. 116 








Write for Booklet 2 





Gir describes a safe, conservative, non-specula- 
tive, non-fluc tuating investment yielding a reg- 
ular, known income—adapted for the invest- 
ment of savings or surplus. 
Company's 


Investigate this 


6% 


GOLD MORTGAGE 
BONDS 


Denominations : $100, $500, $1000 


Protected by Trust Mortgage 


Interest Payable Semi-Annually 


Capital Stock $3,950,000 


@ Thoroughly secured by the actual owner- 
ship of millions of dollars worth of high-class, 
improved. income-producing eify property 
located on Manhattan Island, New York 
City, the most valuable and most productive 
area of its size in the world. 


NEW.YORK REAL ESTATE 


SECURITY CO. 
Assets over $14,000,000 
42 Broadway New York 








Trade-mark Notes 
4 Trade-mark Decision.—In the case of 
United Roofing and Manufactur- 
ing Company Mr. Moore 


has decided that the word * was 


ex parte 
Commissioner 
Lakeside” 
held im prope rly and refused registration on 
the ground that it is a geographical term. 
In his 
tention to the fact that there are sixteen or 
the United States 


of these are well 


decision the Commissioner called at- 
seventeen post offices in 
ealled Lakeside, but none 
ymmissioner says 
holding of 


known places and the C 
that he with the 
the examiner 


cannot agree 
that it is probable that an 
ordinary person would regard Lakeside as a 
geographical term but believes that the 
regarded as fanciful by a 


therefore 


word would be 


large majority of observers and 


decides the mark to be re gistrable 
In The 


Association V 


Trade-mark Oppositions. Irish 


Industrial Development 
Parrett, the Commissioner of Patents fol- 
lowing a number of cases, such as Lang \ 


Natural 
Johns- 


Green River Distilling Company, 
Food Company v. Williams, 
Manville Company v. American 
Packing Company, has held that it is not 


and 
Steam 


necessary in order to sustain an opposition 
that it should appear that the opposer is 
entitled to register the mark, but that it is 
sufficient that the 
used in some manner analogous to trade- 


mark should have heen 
mark use and that the opposer has such an 


interest therein that he would sustain or 
be likely to sustain actual damage by the 


registration of the trade-mark by another 


Copying a Trade-mark in China.—The 
Shanghai Daily News tells how, at the 
mixed court in Shanghai, which has juris- 
diction over Chinese residents, a China- 
man, Tai Yuin-tsen, was charged with sell- 
ing goods to which a false trade-mark had 
been applied, the false trade description 
being that certain boxes containing soap 
manufactured and sold by the Chang Sing 
Woo Ku Company (Limited) bore the name 
and stamp in English of 
tured by W. Gossage, for which Mr. C. R. 
Burkill is the local Mr. Burkill 
stated that he saw the boxes of soap on a 
barrow, and the trade-mark 
had the man detained by the police. His | 
firm were the sole agents for the manufac- 
turers. A stencil of the trade-mark 


found in the factory, and there were 214 


soap manufac- 


agent. 


recognizing 


was 


boxes of soap there bearing the trade-mark. 
The was fined $100, and the | 
eourt that the boxes 
stamped. with the stencils, 
Had 
for trade-mark infringement, in this coun- 
try, there would be less trade-mark piracy. 


defendant 

ordered already 
be confiscated. 
punishment 


we some such summary 


A Peculiar Trade-mark Condition.—In 
a recent decision by the Commissioner of 
Patents, it appeared that a registration 
| certificate was issued in 1908 to “The} 
promagey Rolling Mill Co. of Middletown, 
| Ohio, a corporation, organized under the 
laws of the State of Ohio” upon an applica- 


b suen come 





tion purporting to be filed 


pany. Later application was made “The 


American Rolling Mill Company” for the 


cancellation of the registration, which ap- 
plication stated that the registrant com- | 
pany is a corporation organized under the 
laws of the State of New Jersey and under 
the laws of no other State and that the 
statement that the company was organized 
under the laws of Ohio was an error due to 
accident, inadvertence and mistake. After 
due proceedings an order was duly entered 
by the Commissioner of Patents canceling | 
the registration. An application was filed | 
by ‘The American Rolling Mill Company, 
a corporation duly organized under the 
laws of the State of New Jersey and located 
and doing business in Middletown, Butler 
County, Ohio,” for the registration of the 
mark and the Examiner of Trade 

marks has refused registration on the last 


same 


application in view of several registrations. 
The petitioner then sought to have the 
original registration reinstated. In denying 
sucb petition, the Commissioner suggests 
| that it does not appear that the petition 
lcould obtain any legitimate benefit from 
|such a registration, that it is believed the 
|Comissioner had ample warrant for can-| 
celing the registration but that he has no | 
authority to reinstate said registration to a 
non-existing corporation. 





Why build your factory roof 
more than two inches thick? 


Concrete roofs are admittedly the highest 
grade of fireproof roofs. Their great weight 
and resulting high cost have been the only 
objections urged against them. Were it not 
for these two factors the concrete roof would 
as it is destined to be in the future 
the universal fireproof roof. 


be now 








light, concrete roof two inches thick. You 
can build it without form work or centering 
of any kind. You can easily and economically build 
roofs of any character—pitched, dome, saw tooth or 
monitor —as well as flat roofs. 

Self Sentering is a new form of expanded metal 
for concrete reinforcing and general fireproofing. It 
is a combined reinforcing and centering 
steel lath and stud 


a one- piece 


Self Sentering comes in sheets 28"' wide and up to 

It can be curved in the factory to any 
radius. It is adaptable for practically all 
classes of concrete construction. 


12' long 
desired 


Send for the Fireproofing Hand Book 


It contains a lot of information in regard to low cost fireproof 
construction, with many diagrams and illustrations. 
Send today. 


The General Fireproofing Co. 





7405 Youngstown, 
Logan Ave. Ohio 
ey ee 
Trade Mark 






Largest Builders of 
2-cycle Motors in 


HB, with Complete *55 
Outirt ready to instal! 

the World aL SGA TO 30 ne 

1,000 responsible 


dealers. Guaranteed by a big responsi- 
ble concern. Write for big catalog- 

tells and shows you al! about these high 
grade motors and how they are made. 
Gray Motor Co., 4300 Gray Meter Bidg., DETROM, MICH. 


of ENUS 


Perfect Pencils 
Convince yourself of 
VENUS Pencil Superiority. 
Write for 
FREE SAMPLE 
Ask for Soft, Medium or Hard 
VENUS Write Smoothest— 
Wear Longest— Erase Cleanest 






























17 Black Degrees and 2 Copying 
Write— 
American Lead Pencil Co. 
217 Fifth Ave., New York 









BRISTOL’S RECORDING 


Pressure Gauges, Vacuum Gauges, 
Draft Gauges, Differential Pressure 
Gauges, Thermometers, Pyrometers, 
Voltmeters, Ammeters, Wattmeters, 
Motion Meters, Tachometers and 
Time Meters make continuous night 
and day records. 


Whenever you are in need of 
Recording Instruments for any 
purpose whatever, write us for 
expert recommendations and quo- 
tations on instruments especially 
adapted to your requirements. 


Write for Condensed 
Genera] Catalog 160-N 


The Bristol Company 
WATERBURY, CONN. 
4535 
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Achievements of Military Aircraft 
. (Concluded from page 307.) 
observers, in aeroplanes, wears them out 
t very quickly Rain and snow will seri- 
, ously affect the lifting power of the diri- 
gible and may bring it to earth, as was 
the case with the “Parseval IL.” which 





Sama 


Just put that tool on a 
Carborundum 


Sharpening Stone 
Give it a couple of rubs across 
that clean-cutting surface. 

_ Feel it take hold ? 
Carborundum cuts—it doesn't 
rub the edge on the tool—cuts 
clean and quick. 

The stones won't glaze—they 
last a life-time. 
Thousands of carpenters and 

_mechanics besides myself use 

f them.—There should be one 

* in your tool kit. 

Carborundum Round Combi- 
nation Stone No. 107, . . $1.00 


Carborundum Pocket Stone, 0.15 


At your hardware dealer 





Have you read the Romance 


of Carborundum ? 














Our No. 1650 “RED DEVIL” Bonded Plier stands 
at the head of ALL Pliers. Absolutely guaran- 
teed for two years hard service. 


YOU WANT THIS TOOL 
Get it from your local dealer. 
If he can’t supply send us $1.75 and one only 
sample pair 8 inch will be sent you postpaid. 


SMITH & HEMENWAY CO., 215 Chambers St., N. Y. 


Mi. Couldn’t Stop in Time Ls 


Now is the time for you to cut loose from the o! 
dangerous way of stopping your engine and let- 
ting “her” float up to the dock or past the “other 
fellow.” Get a “Baldridge.” Then you can move 
a single lever to stop, reverse or go ahead. 
Engine doesn't stop. That's the safe way. 


He should have used a Baldridge Reverse Gear 


Any dealer will get the ‘‘Baldridge”’ for pen. If you 
insist, any boat manufacturer will furnish the “‘Bald- 
 ‘idge’’ with the boat you buy. The “Baldridge’’ is 
q 















the gear with the unbroken main 

shaft—which positively prevents 
> the usual gear troubles. Itis en- 
closed—can’t throw oil, or catch 
your clothes. 


our 
, dealer’ s proposition. 
The Baldridge Gear Co. 
667 W Grand Blvd. 
= Detroit, Mich. 














}was compelled by a rain-storm to descend 


during the German maneuvers in 1910 
when scouting for the Red side, and was 
Blue. 


vulnerability of the diri- 


captured by The comparative slow- 


ness, bulk and 
given 
will fall 
but 


lifting power of such large vessels as the 


have rise to the supposition 
to the 


the increasing speed and 


gible 
that it 
aeroplane, 


an easy victim 





latest Zeppelins, and the fact that they 
are better suited as a platform for ma- 
chine or pneumatic guns, and can rise | 
quicker by using their planes and ver- | 
|tically by casting out ballast, while the | 


jare not 


|guns, are being built 


| comparatively 





| 





IRONING A PLEASURE 


Self Heating Iron makes and burns its own 
gas at one-third cent per hour. Safe and 
Simple. Saves Labor, Time and Money. 
Agents. 100,00 in use. Every home wants 
one. Send for Free Sample Proposition. 
National Stamping & Electric Works 








412-14 South Clinton Street Chicago, Ill. 








UBRICATES*#x° 
LANYTHING sfah* 


118-124 North Clintena 8% 


LBESLVACORIESILUSA 





(a difficult 





aeroplane can ascend only at an angle and | 
in spirals, seems to imply that the odds| 
favor of 
plane being able to get immediately over 
the airship and down and 
Special 


so greatly in the aero- 


rain missiles 
explosives without risk to itself. 
to armed with 
in England for the 
of attacking 
and there is no doubt that a combined at- 
tack by a number of these, with their con- 
centrated from 
would be difficult 


aeroplanes, be machine 


express purpose airships, 


fire several directions, 


to deal with. Even in 
this case however we must remember the 
rigid type of dirigible, built in many gas 
tight could safely 


the piercing of some of these by splinters, 


compartments, stand 





or even the evacuation of one or two sec- 
tions, if provided with sufficient margin | 


of lifting power and ballast Beyond the | 
to some of the 


the dirigible 


mechan- 
little 
to fear from machine guns firing ordinary 


chance of injury 


ism or the crew, has 


small-arm ammunition, the leakage of gas 


from bullet holes in the envelope being 


Although ap- 
pearing to offer a huge target in the day 


negligible. 


time, it will usually travel at such a 
height and pace and be able to change 
direction and altitude so easily in order 
to prevent artillery from getting the | 


; : : PEEP , | 
range with incendiary projectiles, besides 


taking possible advantage of clouds as 
cover from view, that it will not neces- 
sarily be an easy mark for the gunner. 


The sighting of guns at high elevation is 

with the range altering 

rapidly all the time. A well known arrtil- 

lery officer, who has made a study of the | 
far 


that | 
of 3,000 feet it is impossible 
aircraft 


matter, 





subject, has gone so as to say 


at a height 
to hit 
ground. 


by fire from guns on the} 
By night an airship is almost} 
invisible; it found difficult to| 
clear weather 


has been 


distinguish in 
when look-outs have 


search-lights used. 


even 


been warned and 


Harnessing the Public Water 


Power 
(Concluded from page 311.) 
Dam. Some of the surplus is leased to 
light the town of Fallon. 


Unique Development of Power. 
One of the unique water-power plants 
is on the Huntley project, where a drop 
in the canal is utilized in pumping a por- 


and pumping units are combined. In this 
which of lifting 
self by the boot straps, the falling water 
operates a turbine wheel connected direct- 


case, reminds us one’s 


to} 


and | 


tion of the water to a higher level than | 
the gravity canal, and where the power | 





ly with a centrifugal pump. The entire 
opetation is simple and automatie and 
requires only such attention as will pre- 


vent the entrance of trash and the regula- 
tion of the amount of water. About 4,000 
acres are thus supplied. 


A similar plant is being installed on the 


reach 3,000 acres of high land. 

On the Yakima project the irrigation 
of considerable areas of high land is ae- 
draulic rams which for these relatively 
small installations are probably the sim- 
plest and most economical device yet em- 





ployed. 


Lower Yellowstone project in Montana to| 


| 


| 


complished by means of a battery of hy-| 








Towerman F. PF. 
Heide of the Rock 
Island Lines has car- 
ried for 10 years a 
Hamilton Watch that 
is highly satisfactory, 








carry the 


Hamilton Watches are 
made in correct sizes for men 
and women and sold by jew- 
elers everywhere. Move- 
ments only are $12.25 and 
upward. Complete Watches, 
certain sizes, are 
$38.50 to $150.00. 
Ask your dealer about 
them; also about fitting 
your present watch 
case with a Ham- 
ILTON movement. 








Time is Vital 


The selection of a watch is nota 
case of sentiment or fad with rail- 
road men. Their watches must be 
the best. Both men shown above 
carry Hamiltons and that they are — 
just two out of many thousands of Hamilton owners on railroads 
is proven by this fact: Over one-half of the men on Amer- 
ican Railroads maintaining Official Time Inspection 


Ramilton Pate 


**The Railroad Timekeeper of America’’ 






other Rock Island 
Towerman, who bes 
for 6 years carried a 
Hamilton that is fam 
ous for its accuracy 




















AY 
Write for ‘“‘The Time- a» 
keeper’’ — It illustrates A | 
and describes the various 4 AN 
HAMILTON models and is a x]! | 
book well worth reading 4\ 


if you are thinking of buy- 
ing a fine watch. 


HAMILTON a) 
{ 


~a/ 


WATCH 
COMPANY 

Dept.gA 
Lancaster, 
Pennsylvania i 





White sheep give more wool 
than black sheep—there are 


more of them. 


REMINGTON stenographers do more of 
the world’s werk than other stenographers 
there are more of them. 

Nature only knows why there are more white 
sheep than black. 

All the world knows why there are more 
Remington operators than others. 
REMINGTON is the machine in which the 
most operators have confidence—and the ma- 
machine which gives them the confidence to 


make good. 


REMINGTON is the machine in which the 
majority of good business schools have confi 
dence—tke confidence to turn out competent, 
efficient operators—the thing on which the 


very life of these schoods depends, 


REMINGTON is the machine in whict 
business men and business houses have confi 
dence —because the big majority of good 
stenographers are Remington trained and “‘go 


to work the first day without breaking in."’ 


12,500,000 Remington Letters 


mailed in the United States every business day in the year. 


Isn’t that the answer to the question, “‘which machine ?”’ for your office ? 


Throughout the world Remington is a synonym for typewriter efficiency. 


of the business world. 


It is the voice 


Remington 


Typewriter Company 


(Incorporated) 


New York and Everywhere 
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Willi | iams 
older Top “3x8 









































r The Shaving Stick de Luxe, 
‘g the late ‘st and greatest achieve- 
) ment in shaving comfort and 
} convenience. 

NY The‘‘Holder-Top”’ Shaving Stick is firmly 
WA fastened in a neat metal cap that also serves 


as the top of the box. When in use, the 
fingers grasp the metal 
holder and do not touch 
the soap. When not in 
use, the stick stands firmly 
on the holder top, or can 
instantly be slipped back 
into its handsome nickel- 
ed container. Williams’ 
Holder Top Shaving Stick 








Lj not only combines all the other good qualities that have made 
IN Williams’ Soaps famous, but it is the most convenient, eco- 
@} = rromical and sanitary form of shaving stick. 


pA 
FOUR FORMS OF THE SAME GOOD QUALITY: 


f Williams’ Shaving Stick {niheHinged-cover 
ks Williams’ Holder-Top Shaving Stick 
Williams’ Shaving Powder {acpetiigsssoo"" 


ty Williams’ Shaving Cream (in tubes) 
FI SPECIAL OFFER 
i Men's Combination Package 


of a liberal trial sample of Williams’ Holder-Top Shaving Stick, Shaving 








, Shaving Cream, Jersey Cream Toilet Soap, Violet Talc Powder and Dental 
Postpaid for 24 cents in stamps. A single sample of either of the above 
nt for 4 cents in stamp 


A \ddress THE J. B. WILLIAMS CO., Dept. A . Glastonbury, Conn. 









es) 


Killed Her Guard and Escaped 


— on the Colonel’s Horse —— 


Confederates were at her back. The tables were 
turned. She and her Confederates rode off with 
the captured Colonel and his men. Without 
promise of glory, with the risk “ shame and 
death, this Virginia Mountain girl, Nancy Hart, 












She had shipped within the Union lines to get in 
formation for the Confederacy, only to be caught 
by Colonel Starr of the Ninth West Virginia. She 
faced hanging She was inspired to desperate 
action. She watched her guard. At last in the night 
she caught him unawares, and shot him with his —_ went her fearless way in the dunn of our Civil 
own rifle. Like a flash she was astride the Colonel's War. Her one moment of fear was when she 
horse, and with a clatter of hoofs, wasoff. She faced the camera that caught her photograph, 
came back later, but not alone. Two hundred now shown in the 


PHOTOGRAPHIC 
HISTORY 2 72 ‘yoru 
CIVIL WAR || 


and endeavor, one thousand one hundred and twenty 
photographs, thousands of forgotten stories, thousands of days of terror and battle, of privation and death—all 
faces cf men looking out of the hurly burly of the great crammed into the covers of ten tall, superb, luxurious 


| 

| 

} conflict hall « thousand ships of war, thousands and volumes, all yours at much less than the established price, 
| 

| 

| 

] 


Thousands 
of Long-Lost 
Photographs 


Thousands and thousands of newly discovered 


thousands of dollars of investment, fifty years of sacrifice IF YOU ARE PROMPT. 


Now You Can Save $15 


three of the photographs—for less than one cent a picture 


The present price is so low that it must be 
raised when the publishers’ royalties become 


Uatil the publishers’ royalties begin, you can save $15 
on your set of the Photographic History through the Wan 
amaker store. You can pay for the set in little monthly 


syments ou can own these wonderful big volumes for due. Before the pri ; 
. e ric ‘aes Ul act. 
than it cost Matthew Brady to take one photograph —- 
for less than the United States Goverament paid for 


SEND THE COUPON TO-DAY 





Patriot 


















Joba 
Wanamaker 
New York 
Send me FREE 
rare and interestin 
“a Poca me phdographs 









wn in 16 sample payes 

ofthe Phtographie [Mi aory 

of the Civil War J am inter 

ested in your offer to save me 

money in the povctaw i this 
* 


” but am to under no obi 


John Wanamaker 
New York 









“me. Occupation 





tients over the 


}of easy 
and has a width of 2 feet 5% inch. It} 
is hermetically sealed from the remainder | 


| Stretcher. 


| 


Unique Development of Power. 


One of the most unusual power plants 
is located at Williston, North Dakota. 
Hiere the Reclamation Service is operating 
the lignite 


a large coal mine, delivering 


to a nearby power plant, where power is 
transmitted to the Mis 
souri Williston, 
miles, and Buford, 24 miles distant At 
floating 


venerated and 
River, near about six 


these points are barges upon 


which are set the large pumps 
attached to 


operated 
electrically. The barges are 
the bank by flexible pipes capable of be 


ing extended or shortened to meet the 


shifting of the stream channel. In win 


ter these barges are hauled up on the 


bank out of the way of ice damage. 


The Street Car Ambulance 
(Concluded from page 216.) 
street car tracks of any 
ambulance was built for a 


Brazil and will 


city. The 
street car company in 
from the outlying hos 
Bahia, 
reached by the 


operate to and 
pitals in the city of access to 
which cannot be readily 


ordinary methods used in bringing 
patients to hospitals. 

The car is divided into five compart 
ments, providing a nurse’s room just out 
side of each hospital room, and a fumi 


the center 


gating compartment il 


The car is to be used for contagious 


disease patients as well as others, and 
for this reason the designer had to use| 
considerable originality in order to locate | 
the fumigation compartment so that it 
might be easy of access, and at the same | 


time isolate the patient from the em 


ployees of the car. The fumigation com- 
partment is located in the center, is not 
hospital 


access to either room, 


of the car with the exception of a hole 


through each crosswise partition, through | 
which the fumigation process takes place 
This arrangement obviates the necessity 
of either nurse or doctor entering the hos 


pital compartment. At either outside end 


car show the hospital arrangements, each 
room accommodating two iron beds sup 
rubber-tired rollers, springs 


plied with 


and the regular mattresses. The outer 
walls of the two compartments are so 
arranged that they may be easily lowered 
to permit of receiving a patient from a 
When form a 


continuation of the floor of the car and 


lowered they 
are held in position by means of iron sup 
porting rods. Each compartment is suf 
ficiently well lighted by an arrangement | 
of double paneled wire glass windows 
located above each bed and frosted upon 
the inside. 


A ventilating hole 8% 


inches in diam- | 
each bed. This is|a 


into|~ 


eter is located under 


covered by a removable’ register 
which may be deposited any air-distilling | 6 
material desired. 

Separating the car body proper from the 


platform is a steel bulkhead without oe 


}ings of any kind, completely isolating the 


| designer to prevent infection arising from | 


crew of the car from patients suffering 


from extremely contagious diseases. 


Every precaution has been taken by the 


| 
such a source, and to this end in place of | 
the ordinary cord bell an electric bell is 


used. 


Latent Pressure in Rock Strata 
LTHOUGH all 

4 Asuch as mine galleries are subjected 
to the effects of the weight of overlying 


underground borings 


strata as a natural consequence, it ap 


pears to be found that the effects which 


due to weight of the soil, so that other 
causes must be supposed, 
action of the latent pressure coming from 


earth movements which may have been 





maintained clear up to the present time. 
|The French scientist, Lapparent, was led 
|to think that all the rock strata of the 
| xlobe are more less compressed from me- 
chanical which they under- 
Chief Engi- 


movements 


went in the course of ages. 


especially the | 





| 
| A 
| 


are noticed in such cases are not entirely | 





The Safe 
Garage 


Built as strong as 
a steel Pe 


Unless you have investigated, you little real- 
ize the strength, the durability, the permanency, 
of Pruden System Construction. It is built of 
heavy galvanized steel, A permanent building 
in movable form. The use of bolts instead of 
rivets make it portable. Simple and easy to 
erect. No net work of framing. By our patent 
system the units interlock and reinforce each 
other, providing a building of extreme strength 
and rigidity. Never needs repairs. Never de- 
preciates in value. 


Pruden System 


4 ‘ =| 
Fireproof | "er | Garage 
Absolutely safeguards its con- 
tents against fire, wind, weather Also Cottages, 
of thieves, It is positively fre- | Boat- Houses, 
. No wood. Absolutely | PictureShows, 
weatherpresl , too, Double thick |Garages, 
nts ke rep out wind and rain, | Camps, 
Sure proof against thieves and houses, ete. 
vandals. Windows are bar- 
locked Doors have ingenious safety bars. 
Expansion joints take care of changes in tem- 
perature. Successfully used in any climate. 
Absolutely practical. Perfect in every detail 
Write for cataleg, stating name and mode! num- 
ber of your car, or for what other purpose you 
need a building, so we can also advise size of 
ling best suited to your needs. Immediate 
Freight paid east of 

















; sents from stock. 

Rocky Mountains. 
METAL SHELTER COMPANY 

5-52 W. Water St., St. Paul, Minn. 


Canadian Metal Shelter Co. 
704 Mcintyre Bidg., Winnipeg, Can. 


of the disinfecting room is a paneled door 5 O P bd 
The two largest compartments of “$92. 0 ur rice 


for 30 Days! 





We now offer the Edwards “‘Steelcote’’ Garage (1913 Model) 


| aed $92.50. But to protect ourselves from advancing prices of 


eel, we set a time limit. e guarantee this record price for 
30 ‘days 


ony. Edwards Fireproof Garage 


n artistic, fireproof steel structure for private use. a 
absolute protection from sneak thieves, joy riders, fire, li 
ning, accidents, carelessness, etc. Saves $20 to mont hi 
in garage rent. Saves time, work, worry and trouble. Comes 
ready to set u All parts cut and fitted. Simple, complete 
directions be ey Absolutely rustproof. Joints and seams 
permanently tight. Locks securely. Prompt, safe delivery 
and satisfaction guaranteed. Postal sent to-day brings new 
-page illustrated Garage Book by return mai. (107) 
THE EDWARDS MANUFACTURING CO. 
642-692 Eggleston Ave. a Ohio 





ey Z 7 ALUMINU mame 
| name SOLDER nt 


ows used with a soldering iron. 
Specially well adapted for 
Electric Instrament Work. Does Not Contain Lead or Mercury. 
When welders fail, use Simplex Aluminum Solder to _ 
ish work. Aluminum, no matter what shape or how thick, 
to 1-10,000 thin, all can be soldered with the Simplex Solder. 
SAMPLE BAR, 30 CENTS, WITH FULL INSTRUCTIONS 
THE SIMPLEX ALUMINUM SOLDER CO., Inc. 
108 Broadway, Long Island City, "Phone, 988 Astoria 





Wanted—Special Workin | 
Woven or Ele WW e 
trically Welded 

Our equipment is second to none in 
the world for executing in the most 
workmanlike manner special wire 
goods contracts. Correspondence sol- 


} icited and an opportunity to figure on your re- 
| quirements, Send drawings and specifications 


Quotations promptly furnished 
We are the Original Power Loom weavers 
and manufacture 
Penpeilen Bronze Screen Cloth 


Also an extensive line of other wire cloths 
both galvanized and painted. 

Clinton Electrically Welded Fabric for concrete reinforcing 
CLINTON WIRE LATH—Est, 1856 
Please address al] communications to Estimating Dept 
CLINTON WIRE CLOTH Co. 
Clinton, Mass. 

Extensive Hot Galvanizing Dept. Perforated Metals Dept. 
Weaves and perforations in any and al! metais 


| 
— ——— | 
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neer Morin of the Lievin mines in France 
made some observations on this subject. 
While mine tunnels were being put 
through, or shortly after, he noticed slow 
movements of the ground which cannot 
always be accounted for by the simple 


weight of overlying earth. Certain places 


The Problem of the World’s Oil Supply 


Consuming the Product of Ages in a Year 


N view of the importance of the many 
pi ha which rely upon oil as fuel, 
the question of the possible exhaustion of 
the world’s oil supply deserves the grav- 
est consideration. There is every indica 
tion that we are face to face with this 
possibility. In the oil districts them 
selves the cost of crude oil has so risen 
that in the Russian, American, Rouman 
ian and Salician fields record prices are 
being obtained. It may be remembered 
that a short time ago a vessel endeavor 
ing to obtain heavy oil in New York had 
to pay $12 a ton, which is about the price 
at which it can be obtained in England. 
It may be that the present high cost of 
oil is partly due to financial jugglery, but 
on the whole there can be little doubt 
that it is chiefly due to a real shortage in 
the world’s supply 

Prof. Lewes, lecturing before the Royal 
Society of Arts in England on the subject 
of Liquid Fuel, said that as long ago as 
1886, when the Pennsylvania oil fields 
were in their zenith and flooding ..merica 
with oil to such an extent that the bar- 
rels were of more value than the oil itself, 
Prof. Leslie, one of the greatest authori- 
ties on the subject, addressing the oil 
mining experts in Pittsburgh right in the 
heart of that country, put it to them in 
the clearest possible way that the enor 
mous floods of oil they were getting must 
of necessity soon come to an end. “It is 
clear,” he said, “that in the laboratory of 
nature you can only have oil being formed 
at about one ten-thousandth or millionth 
the rate at which it is being consumed, 
and inasmuch as the strata contain only 
a certain quantity of oil, the tremendous 
output will mean that these oil fields will 
only be gleaning with difficulty the dregs 
we have left behind.” Of course, consid 
erations of this kind cannot be expected 
to influence in any way business men, but 
Prof. Leslie's words have proved to be 
absolutely true as regards that field, 
which was the first to show signs of ex 
haustion, and at the present moment in 
that district, which yielded those floods of 
oil, only barrels are now obtained where 
the yeld was hundreds of tons. The 
Baker Field, too, is showing signs of ex- 
haustion. The Texas Fields have been 
opened up, and supply is rising, and also 
the California Fields; these give the sup- 
plies to America. As for the whole world’s 
production, although it has been doubled 
within the last ten years, this result has 
only been obtained by the multiplication 
of wells not twice, but twenty-fold, and by 
the opening up of new oil fields. But in 
spite of this, it would seem that the sup- 
ply cannot keep pace with the demand. 
There is no indication that the present 
high prices will be lowered. They may 
even increase. Meanwhile the oil con- 
sumption of the world is growing at an 
enormous pace. Gasoline, which a quar- 
ter of a century ago was regarded almost 
as a waste product, is now in such great 
demand that in England alone, which 
consumes only one thirtieth of the total oil 
supply of the world, the consumption has 
doubled during the last four years, eighty 
million gallons having been used in 1912. 

In these circumstances, therefore, the 
problem of finding substitutes for the 
kinds of oil in greatest demand becomes 
of the first importance. Gasoline, which 
is a light oil, is at present the most im- 
portant, and the general oil shortage is 
chiefly felt as it affects the supply of 
Zasoline. These considerations have led 
to the establishment of a Petrol Commit- 
tee by the Royal Automobile Club, and 
representing practically every known mo- 
toring organization. The first report was 
pul ied last summer and was devoted 


| 
showed an abnormal pressure at various | 
| 


levels under ground, and at other points | 


he found very great pressures at small 
depths, and on the contrary low pressures 
it great depths. Considering various ob- 
servations, he is led to believe in a latent 


pressure in rock strata 


entirely to the subject of transport and 
handling generally, with due considera- 





tion of the restrictions existing as to stor- 
age, and the result may be summed up in 
the statement that the committee arrived 


at the conclusion that even if the restric 
tions were reduced and transport cheap- | 
ened, gasoline might, and probably would, | 
remain equally dear. The second report, | 


considers possible | 


published very recently, 
substitutes for gasoline. So far it has| 
devoted its attention to one, viz., benzole. | 
Benzole as sold in the trade under the} 
name of 90 per cent benzole consists of | 
three pure products, benzene, toluene and | 
xylene. All these are hydrocarbons, but 
“arbon 


the proportions of hydrogen and 
are different in the three compounds, and 
they have different boiling points, and 
consequently different freezing points. It 
is the lower freezing points of the toluene 
and xylene which are so valuable, as the 
benzole alone, that is pure benzene, freezes 
at so high a temperature that it would be 
inconvenient for winter use, if not alto- 
gether impossible on many occasions. 

The proportions in which the three con 
stituents are found in 90 per cent benzole 
are given as 70 per cent to 75 per cent 
benzene, 24 per cent to 29 per cent toluene, 
and about 1 per cent xylene. The term 
90 per cent benzole is entirely a trade 
name, and is no indication of the purity 
of the benzole. It merely implies that 
the mixture of benzene, toluene, and 
xylene is such that 90 per cent of the mix- 
ture will distill over below 100 deg. Cent. 
Pure benzene would be disadvantageous, | 


not only because of its tendency to freeze 


in winter, but also because its pushing 


power would be less. It has been found | 
experimentally that the presence of} 
toluene means considerably more power 
on the hills. There are usually a number | 


of impurities in benzole, but this can be 
readily obviated by giving it etitent| 
washing. 

If the washing and final rectification be 
carefully done, the quantity of impurities | 
remaining in the benzole ought to cause} 
no trouble whatever. 

The committee found that not only} 
could benzole be used as an effective sub- 
stitute for gasoline, but that it was even | 
“With reference | 
to the increase in mileage obtained by the | 


more efficient. They say: 


use of benzole, this is only to be expected. | 
‘alorifice 
value per pound of fuel. Assuming petrol | 
(gasoline) to have a calorific value of} 
19,500 British thermal units per pound, | 
and 90 per cent benzole .o have a calor- 
ific value of 20,000 British thermal units 
per pound, and taking petrol (gasoline) at 
gallon and benzole at S.S8 


The whole question is one of 





74% pounds per 
pounds per gallon, this gives benzole an 
advantage of 20 per cent in calorific value 
over petrol per gallon; hence the increased 
mileage.” 

As against the optimism of this part of 
the report we must set the facts that the 
present supply of benzole is so small that 
it stands no chance of rivaling gasoline, 
and that no evidence is yet available as 
to what are the true commercial possibili- 
ties of increasing the supply of benzole. 
It must not be forgotten that the produe- 
tion of benzole from coal involves coking 
about half a ton of coal to get a gallon 
And if benzole is to take the 
place of gasoline it must be produced by 
the millions of gallons, which means that 
a market must be found for the corre- 
sponding millions of tons of coke. These 





of benzole. 


are questions which have yet to be in 
vestigated, and it is hoped that with the 
publication of the third report of the 
Petrol Committee we shall know exactly 
where we stand. 












Auto Pleasures 
Are But Half 
When You Can- 


not “Evinrude” 




















“EVINRUDING” 








I’M GOING 





HEN dictionaries become more com- 
plete, more people will know that 
‘'Evinruding’’ means gliding through the 
vater at an eight mile pace preferably as 
the major pleasure of an auto trip. The 







oat ‘oat ee 
which carries like a satchel and weighs but 
fifty pounds, fits into any auto without in- 
convenience to the passengers, 
to any rowboat in less than one minute by 
means of two large thumb screws and its 
weedless propeller will drive a rowboat, 
filled with people, to anywhere you wish 
to go. It is two full horse power, simple 
to operate and starts with a swing of the 
fly wheel. Nocranking. It comes, if de- 
sired, in a canvas case, so that it may be 
carried on trains, street cars or other con- 

veyances without trouble. A large illus- 


It attaches 


\ trated catalog will be sent upon request. 


EVINRUDE MOTOR CO. 
177 F Street MILWAUKEE, WIS, 


New York City Show Reoms, Hudson Terminal Building, 36 Church 
Street, New York City 
California Show Rooms, 423 Market Street, San Frar 
Seattle Representatives, Woodhouse Gasoline Engine Compar 
62-4 Marion Street. 












—on the touring 
trip in any season for 
greatest economy and free- 
dom from tire troubles. 
Built-up pliable tread means: 
Extra mileage. Extra traction— 
saving gasoline. Extra cushion 
saving car mechanism and adding 
to comfort. All this addition 
to safety against skid. 


Made In All Types 


Write for copy of H.S. Firestone’ 
talks—*W hat’s What In Tires.’ 


THE FIRESTONE TIRE & 
RUBBER CO., 
Akron, Ohio 


All Large 


stres 
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Time, Mileage and Upkeep 





These are the factors—time, mile It has enabled us to increase our 
age and cost of upkeep—which are _ business not sensationally, but 
settling this automobile question steadily—from year to year. We 
We conhdent of being on the think our factory equipment, our 


ight side of the settlement and the goodwill of 


organization, 


For buves 6 endeay as selina our customers give us the right to 
re nu sO od. are or g 
ip the re rd f cars put out hve believe we can continue to progress 
np Spa this year, next year and many 
am si ‘ avo 
years to come, 
beve the first Chalmers cars, 
many of them with records of Che man who bought a car last 
$0.000 to 100.000 miles. are stil] year or the year before from a 
pe Ask the owners Company which is not now in busi- 
ibout Chalmers quality ness is probably not an altogether 
; happy man 
Among the 35,000 owners of 
‘halmers cars a great many are Chalmers “Thirty-Six’’ at $1950; 
driving their third or fourth Chal- Chalmers SIX, hve-passenger, 
g 
, " —) > ' > oe s*) 
mers Men don’t buy a second $2400,and seven-passenger, $2600 
} van 
me a car which is costly to main- fully equipped, f. 0. b. Detroit 


ask in a 





tain; which is unreliable in any ie truly “‘all you can 
resin motor car.’’ 
[he service which halme.s Chey are good now; they will 
rs have given their own- still be good five years from 
ers for the past ft éars now Many are being sold 
has helped us to build up a each day and the remainder 
tory of seventeen build- of this year’s output will 
ngs, which represents aN 4, monogram one "Ot last very muc h longer 
nvestment of $6,000,000 pot 8. ed You should order now. 


Chalmers Motor Company. Detroit, Mich. 


} 











AGENTS 


our proposi- 
tion on the Hawthorne 
four Cylinder Auto- 
mobile Hand Air Pump 


HAWTHORNE MFG. CO., Inc. 
38 Spruce Street, Bridgeport, Conn 





Send for 


plated Steel, 3 sizes; in 
etal boxes of 50 and 











LEARN TO BE A WATCHMAKER 
Bradley Polytechnic Institut 





Peoria, Tilineis 
Largest and Hest Watch Schoo! 
in America 


buslden 





w sch Wa Work, Jew 
Engraving, ¢ - 

Tuit re. atrle Boor and 
rooms pear shoo! at mode 





Send for Catalog of Informa 











Mon PAOTOR” 


Cres [A 


Catetogue ™ Free of Motors 
Cataiogue & free of Goats 


ON ¢ 
Es CRUC 
am he Cit y sDlished in tere co. 





HP. PALMER BR 








Write for literature explaining the ad- 
vantages of ““Underslung” construction 
AMERICAN MOTORS CO., INDIANAPOLIS, IND. 


Standard Bearings Mark the 
Limit of Friction Elimination 
Ask for the Catalogue 


STANDARD ROLLER BEARING COMPANY PHILADELPHIA, PA. 














Built like Government Torpedo — of tough, puncture-proof, galvanized steel plates, so securely 
ned eed against puncture, leak. 
: The Loew-Victor 4-Cycle and 


the beginner, start like automobile motors, 


STEEL ROW BOATS AND CEDAR CAN( 





ito such 


Summary of the Seventh Annual 
Report of the Carnegie Founda- | 
tion for the Advancement rE 

of Teaching 
5 few seventh annual report of the pres- 
ident the Carnegie 


and treasurer of 


Foundation, which has just appeared, cov 
ers the vear ended September 30th, 1912. 

The report of the president, like the 
former reports, is divided into two parts 

the first referring to the current busi 
ness of the vear and dealing with ques 
tions more directly pertaining to the ad 


ministration of the foundation; the second | 


part being devoted to current educational 


problems of a larger and more general 


nature. 
The 


eareful 


first part of the report includes a 


statement of the whole question 


of pensions for teachers, for Government 


employees, and for industrial employees 


This statement contains the results of the 


examination of practically all of the pen 


sion systems now in operation anywhere, 


and leads finally to a discussion of a 


system for the public 
As the 


been intro- 


feasible pension 


school teachers of a State report 


points out, the bills which have 


duced in the various legislatures almost 


without exception violate fundamental 


actuarial conditions, and have been 
of the essential con 
fulfilled by 

The 


in this report, the 


framed without study 


ditions which must be any 


adequate pension system material 


brought together exaln- 


ples of the failures of pension systems 


occurred, as, for that 
Wales, and the 


many 


which have example, 


in New South precarious 


situation in which State pension 


s¥Ystems now stand, make this portion of 


the report one of great practical value to 


the authorities of any State contemplat 


pensions either for teachers or for 


ne 


State employees 


resident Pritchett, in arguing finally 


for some form of contributory pension sys 


tem for publie school teachers, points out 


clearly the difficulties of the contributory 


<Vstem, the necessity for the most careful 
actuarial advice, and the pubHe nature 
of the questions which are involved in a 
distribution of the cost of such a pension 
<Vstem between the State and the teacher 

Following the discussion of these pen 


sions, a complete history of the methods 


by which the Carnegie Foundation pen 


sions were arrived at is given; the process 


through which the trustees worked is told 
in the frankest manner; the difficulties 
which they encountered and the differ 
ences which arose out of the fact that 
the pensions of the Carnegie Foundation 
are not contributory, but have come as the 
result of a free gift, are made clear. The 


literature at the disposal 
of the 


complete in the 


on pensions now 


Foundation is probably the most 


statement of such prob- 


lems that has ever been brought together, 


and the discussion here made cannot fail 


to be of value to a college, a State, or an 


industrial association which is studying 


the pension 


the 


the pension problem; and 


problem to-day is one of insistent 
problems of modern social progress. 

The second part of the report is devoted 
the matter of 


requirements, 


subjects as college 


entrance admission to ad 


vanced standing, a statement of medical 





university and college financial 


progress, 
| reporting, factor in edu 


and finally, 


advertising as a 
cation, education and polities, 
sham universities. 

All of these 
| the frank and specific 
hitherto 


discussed in 
which 


subjects are 
manner 
been used in these reports. In 
the extraordinary 
the last 


is called to the connection which mee, 


recounting medical 


progress of five years attention 


exists in the United States between reput- 


able colleges and unworthy’ medical 
schools. The lessons of the recent Bulle- 
tin on Medical Edueation in Europe are! 


During the 
among un- 


clearly forward. 


the 


also brought 


last five years mortality 


medical schools has been most 
satisfactory. The number of such schools 
in the United States has been reduced by 
one third and the number of stu- 
attending them by about 


and this diminution has occurred 


worthy 


about 
dents 
quarter, 
in exactly 





| sawing, edge eueldina mortis- 





has | 


one 


| Wood-Working 
| Machinery as 


For ripping, tay cutting, mi- 
ering, grooving, boring, scroll- 






ing; for — wood in any 
manner. Send for Catalog A. 


Seneca Falls Mfg. Company 
695 Water Street, Seneca Falls, N. Y. 





are the result of 
years of experience 
Sebastian Lathes 
have been = the 


Good Lathes 


3, 14 AND 15 INCH SWING CATALOG FREE. 
THE SEBASTIAN LATHE co., 120 Culvert St., Cincinnati, 0. 


Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages: 
The speed can be instantly changed from 0 to 1600 
g or shifting belts. Power applied car 





aduated to drive, with equal satety, the smallest 
argest swithin its range a wonderful economy 
tume and great saving in dril! breakage 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 
Established 1872 
1999 Ruby Street 


Rockford, illinois 


IMPROVED _ 
Combination Lathe 


for mechanics, model mak- 
ers, experimenters and ama- 
teurs. Hollow steel spindle. 
The foot motion is of the im- 


proved grasshopper type. 
Cireular saw has iron saw 
table perfectly adjusted 


Guide and slide move to and 
fro readily, and are always 
true to the saw. Slide may 
be ans at an angie 

, $50, $55 and $60 

A. J. WILKINSON & CO. 
Machinery, ete 

184-188 Washington St. 
BOSTON, MASS. 











~and other high-class 





Tools are shown in “‘THE TOOL- 
MONGER’”’—its 375 pages, and will be 
mailed on receipt of 6 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City J 


You May Crowd a CRESCENT JOINER 















ty 

st as 15 

* gh y % 

er d tall. Built 

in six sizes. S r catalog g 


all about ther 

of Band Saws. 
Planers and 
Swing Saws, Me 
ers, Variety w. ‘od Worke 


THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohio 


WEL DRILLING 


MACHINES 


for drilling either deep or 
shallow wells in any kind of svil or rock Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable Any mechanic car perate 
them easily Send for catalog 


WILLIAMS BROS., Ithaca, N. Y. 











UNIVERSAL SCRArSse 





tery g handle 
PRICE 
274 page catalog, N 


THE L. 8. STARRETT CO., Athol, Mass., U. A. 


#100 


Send je -B 














ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 


UNIVERSAL 
industrial Building 


GENERAI 


THE TELEGRAPHIC COMPANY 


Baltimore, Md 

MACHINISTS 

Engineers and Designers of National Reputation 
Best Screw Machine and Tool Work 


Inventions Perfected 


Models and Experimental Work 


INVENTIONS DEVELOPED 
SPECIAL MACHINERY ... 
E. V. BAILLARD CO., 24 Frankfort St., N. Y. 


NOVELTIES & PATENTED ARTICLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES 
LIGHT AUTOMOBILE STAMPINGS 
KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND 













E 0 


Patented Articles and Metal Specialties 


| MANUFACTURED BY CONTRACT 
| Stamping Dies, Metal Stampings and Screw Machine Work 


HL CARSTENS | MFG. CO., rehticKeS 


MECHA AL 
SUPPLIES ry 7 TERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT MACHINE WORK 
te order 
182 MILK STREET, BOSTON 


o manufacture MET 
WANTED op eciaL Ties. 20 years 


Dies, Tools and 




















experience in makin Special 


equipment 
NATIONAL STAMPIN & ELECTRIC WORKS 


Jept. 2, 412 So. Clinton Street Chicago, Ill 


Machinery. Expert work »mplete 








American Patent Sales Company 


417 Fifth Avenue, New York City 
we bus. sell 8 exploit patents of ee oe a 


rm ethan ema 
the places where it ought to If you ica oo Sabie. cakenis tb eat oon aupauanioate with us. 
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SCIENTIFIC AMERICAN $27 















No. 443—One of seventy-five ns 
Covered by four patent the 


You Ought to Have This Desk- 


Table in Your Home 


One moment a beautiful library or den table — the 
next, without disturbing anything, extend the drawer 
and have a complete desk, with broad writing sur- 
ace, pen and pencil groove, sunken ink well, and in 
the drawer, room for stationery. 

A constant delight—this piece of modern furniture 
When through writing, simply slide back the exten- 
sion drawer—and there’s your table again. 


IT SERVES AND BEAUTIFIES 
Beautifies any room and serves every member of the 
family ade in 75 styles, and in all woods and fin- 
ishes. The only desk-table made with nickel- 
plated,metal slides, insur- 
ing positive and easy action. 
Ask your dealer to show you } 
Cadillac Desk-Tables. Write 
18 today for handsomely illus- 
trated free Booklet 22 


Wolverine Mfg. Co. 
DETROIT, MICH. 


Trade- Mark protects y 
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This Picture Shows 


how a single coat of Lowe Bro- 
thers Mill White lightened a 
wareroom finished with plain re- 
inforced concrete. Its cost 
more than covered by the increas- 


ed light. 


1S 





Mi e 
ill White 
has great covering and light-re- 
flecting power, admittedly a re- 
markable product in quality and 
results. It is also economical as 
it has a high spreading quality 
and wears for years. Gloss or 
flat finish, and may be tinted as 
desired. 


Lowe Brothers Mill White 
will make your buildings light 
and sanitary, and increase the 
efficiency of your men. 

Write us about painting and 
decorating problems ani lect us specify 
the finishes scientifically adapted to 
your needs. There's a Lowe Brothers 
Paint, Varnish, Enamel or Stain for 
every purpose. Ask for free booklets. 


your 


The Lowe Bros. Company 
474 E. Third St., Dayton, Ohio 


New York Boston Chicago Kansas City 
Lowe Brothers, Ltd., Toronto, Canada 
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silver, diamonds, watches, gold jewelry, platinum, false teeth, 
new or broken, any quantity. Ship by mail or express. We send 
full value the day goods are received and if our offer is not satisfac - 
tory, we return the goods at our expense. We alsosell diamonds, 
watches, jewelry, at half the usual price. Write on 


showing 2000 bargains. Bank reference. 
Liberty Refining Co., Box S, 431 Liberty Ave., Pittsburgh, Pa. | 


TELESCOPE 


Rider Agents Wanted 















» ineach town torideand exhibit sample Ranger 






bicycles. Write for our latest special offer. 


neck Guarenneed Oto $27 





| 
| 
> Fi 
‘(9 S 1913 Models 
I PAA “322, Conster Brakes Puncture-Proof tires. 
odels 
tiortest chen D4 to $IZ | 
«Hand Wheels | 
\ All makes and modeis, $8 
yi BB NOW.....----00--0-06 
X reat FACTORY CLEARING SALE 
Ay We & without a | 


t di Ae he fi hy and all 

cen pail, pa ret i ow 

10 DAY’S FREE TRIAL. 
“brake rear 


TIRES, coaster. 


Y lamps, oundries, pees and repairs at half usw 
prices. DO W BUY until you get our cate 
logues and offer. 


MEAD CYOLE CO., Dept: To175 Chicago, Me 


occur—namely, in the elimination of the 
unfit. 

The devoted to 
polities discusses not only 
markable changes in the University of | 
Oklahoma, the University of Kentucky, | 
and the University of Montana, but also} 
deals with two other tendencies in politi-| 
life which profoundly affecting | 
education: first, the rivalry which | 
comes from competing State institutions, 
and secondly with the practice inaugur- | 
ated almost wholly within the last ten | 
years in States where there are no State| 
universities, of subsidizing institutions | 
that are under private control. } 
ber of States this process has gone on | 
until it the | 
number of privately controlled institu- | 
tions which share in State appropriations. 
So marked has this tendency become that 
the question of State appropriation to 
education without State one 
which ought to and 
squarely met. 

Under 
with 


education and 


the recent re- 


section 


eal are 


with 


In a num- 


has enormously increased 


is 


control 
now be frankly 
the report 
hold, for 


Columbia, 


sham _ universities 
conditions as 
in the District of 
where commercial enterprises without en- 


deals such 


example, 


dowment or facilities are chartered as 
educational institutions under the loosest | 


conditions, which enable them to appeal 
to the credulity of ignorant students 
throughout this and other countries un- 


der high-sounding names and under the 
shelter of charters granted the 
A bill now before Con- 


by gen- 
eral government. 


gress aims to correct this situation. 


A New Study of Puirefying 
Bacteria 

T M. Metchnikoff’s laboratory 

Institute, M. H. Tissier 

engaged in observing the action of various 





the 


is 


at 
4 Pasteur 


microbes in putrefying meat or milk, and 
compares the effect of different bacilli 
upon albuminoid matter. In his late ex- 
periments he makes of the leading | 
meat putrefying microbes such as B. per- | 
fringans, B. vulgus and others. | 
As to the matter to be attacked, this 
proteic matter, from | 
blood, eggs or plants, also fibrin, casein, 
foods lean meat, 
milk, many 
The tests under microbe 


use 


proteus 
is | 
such albumen 


as 


besides such as 
of egg, 
other products. 
in large 


His tables show that the greatest 


etc., 


white cheese, and 


culture glass bulbs lasted one 
month. 
action is given by the anaerobic bacilli, as 
B. the two bacilli taken 
from intestinal sourees, the B. sporogenc 
colicogene. The effect of the 


is less marked, especially 


putrificus and 


and 
fringans 
albuminoid matter used alone, but hydro- 
earbons put along with this will increase 
of 
all the microbes he used, only the proteus 
produced indol and the perfringans, indo] 
None of them formed toxic 


per- 
with 


the action, such as sugar or starch. 


and phenol. 
substances. 


New Fibers for Textile Use 


ee guerses. known by the general 
of vegetable silk are now being made 
number of vegetable fibers, and 
owing to this number 
is likely to increase before long. The fiber | 
known as kapok has been in use for some | 
time as a stuffing material for life-belts, | 
and it now | 
coming into use for making vegetable silk. | 
At Chemnitz, Germany, the manufacture 
has been going on for several years past, | 
and the kapok fibers are first put through | 
a chemical treatment before spinning into | 


The kapok fiber comes from the | 


threads. 

plant known as Ceiba pentandra, but it is | 
not the only source of vegetable silk, for | 
in fact the same works is making use of | 
the “akon” fiber, this being taken from | 


name 
from a 


recent researches 





mattresses and cushions, is 





the plant Calotropis procera and the like, | 
which are of common growth in India, | 
he Malay archipelago and Africa. | 
jood results are also obtained with the | 
Whytei, a vine | 
growing in the region of Amami. Another | 
source of fiber is the material which sur 

rounds the seeds of the kickria elastica 
and and by proper treatment 

these can be made up into threads which 
have somewhat the same luster as silk, | 


t east 
( 
fibers of the Chlorocodon 


others, a 


WASTE EFFORT, 








Look around your office—are 
your clerks wasting your profits 
doing work by hand that can be 
done in a fraction of the time with 
a machine— 


Addressogfaph | 


A clerk busily engaged pushing a pen may be doing brain work or monotonous drudgery 
can’t tell. Dig deeper—fnd out what your clerks are doing—you are buying brain power, not 
hand power, from them. And they don’t like to write and rewrite names and addresses by hand 
any more than you will want to pay for doing this work by hand when you find out how much it 
costs. Your clerks are worth about 10c a day to you while so occupied. 

Your best clerk can write 800 to 1,000 addresses per day. An office boy, with the ADDRESS- 
OGRAPH, can printan equal number in less than halfanhour. And the ADD RESSOGRAPH 
can be used not only for addressing envelopes, circulars, letters, etc., but also for filling custom- 
ers’ names in on statements and bills—printing empioyes’ names on time clock cards, pay envel- 
opes, pay checks, piece work tickets, pay-roll sheets and other forms—addressing shipping tags, 
dividend checks, notices, and, in fact, everything frequently addressed to a regular list of names 


Let Us Show You How To Eliminate Waste Effort In Your Office 


Tell us about the list of names you frequently address. Send us samples of your forms. Tell 
us how many you have on your list. Then we can prove to you in dollars and cents just how 
profitable the ADDRESSOGRAPH would prove in your office. 


Start looking for wasteef- — ADDRESSOGRAPH CO., 907 W. Van Buren St., CHICAGO 
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fort in your office 
today 
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““Correct Styles for Men”’ 


For authentic style, painstaking workmanship and rich- 
ness of finish the von Gal Hat is unsurpassed. Al! 
that best dressed men demand is embodied in its making. 
Men who know value, who insist on quality plus wear, 
accept the von Gal Hat as she standard. 

Ask your dealer for a von Gal made, whether soft or stiff, and 
you'll find the fit comfortable, the quality right and the shape just 
suited to your personality. Guaranteed to be entirely satisfactory 
by both dealer and maker. 

Prices $3, $4 and $5. If your dealer cannot supply you, write for Spring and 


Summer Style Book A. Orders filled direct from factory. Give style wanted, 
your hat size, height, weight and waist measure. Add 25c to cover postage. 


We are Makers of the Mies, Celebrated $3 Hat 


awes. Von (jal Otfices and Selearooms : 


Factories: 
1178 Broadway, New York 
INCORPORATED 


Danbury, Conn. 
Niagara Falls, Ontario, Canada 
Straw Hat Factory: Baltimore, Md. 


48 Summer Street, Boston 
Paname Factory: New York 
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Scarcely A Sound 


XEW car owners realize to how great an extent 


AV lubrication, or lack of lubrication, 


operation of a motor. 


affects the 


No matter how good your power plant, that soft, 


almost inaudible purr indicative of perfect action and 


maximum power may only be obtained through the 
use of a lubricant of the highest quality. 





MOTOR OIL 


fills the bill By its use you obtain 


maximum power from a quiet, easy- 
You get an oil that will 


never deposit a hard 


running motor 

carbon crust on 
cylinder walls or spark plugs. You get 
an oil that lubricates perfectly at all times 


on account of a zero cold test Lastly 


Write us for booklet ‘‘Maintaining a Motor Car.’ 
Address Dept. C, 


“When Tourin 


8; Street, New 
S 





you get an oil that will 
gasoline consumption anywhere from fifteen 
lo thirty per cent. 

Test these statements for yourself. You 


can obtain Texaco Motor Oil at most 


good garages and supply shops. Sold 
in 1 and 5 gallon cans 
You will find it instructive and entertaining. 


6 Washington 
York City 
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is the best thing to rout grease and 
stains, soot, rust, tarnish any form 
cleanliness from anything. 


Old Dutch Cleanser takes hold with vim. 
Makes the cleaning easy and quick and 
does away with hard rubbing with ordinary 
The place for Old 


Dutch Cleanser is everywhere, all the time. 


scaps and powders. 


Many Uses and Full 
Directions on Large 
Sifter Can -10 cts, 


(Vid Dutch 
leanser 


grime, 
of un- 


reduce your 








April 5, 1913 





SCIENTIFIC AMERICAN 
Notes and 


(.ueries 


Kindly keep your queries on separate sheets of paper when corresponding about such 


matters as patents, subscriptions, books, etc. 


| questions, as in many cases they have to be referred to experts. 


should be given on every sheet. No attention 


This will greatly facilitate answering your 
The full name and address 
will be paid to unsigned queries. Full hints, 


| to correspondents are printed from time to time and will be mailed on request. 





12765) FE. B. asks: Please give me the 
rule for trisecting any angle, as I think that this 
would be of interest to a great many readers of the 
| Screnririe Angles, excepting a 
very few, cannot be trisected by ruler and dividers 
They are, however, so divided by the use of cer- 
tain curves 4 method of trisecting any angle 
was published in our SuppLement 1895, within a 
year, and in SuprLtement 1733, and so we cannot 
find space to republish it so soon again. We send 
the papers for ten cents each. 


12766) N. V. asks: Is the statement 
made by a certain person, that as far as invention 
concerns, the word “invention” has really lost its 
meaning, and that it is nothing more than a 
application of well-known mechanical 
principles. Is this correct or not? A. The word 

invention” is derived from two Latin words 
which mean “to come upon Anything there- 
fore which anyone finds out and embodies in a 
material is an invention within the meaning of the | 
word in a material sense. In a general sense, a 
an oration, or a musical composition, is | 
also an invention. That certain principles must | 
be respected in inventing, is only to say that one 
cannot violate laws of nature and force, or of mind 
and spirit, and still succeed. We cannot agree 
| with the statement that the word “‘invention’’ has 
| lost its meaning, or that invention has come to an | 
}end. There are more unknowns than ever. It! 
was Sir Isaac Newton who said, ‘‘I seem but as a 
child, playing on the seashore, now finding some 
| pebble rather more polished, and now some shell 
rather more agreeably variegated than another, 
while the infinite ocean of truth extends itself un- 
explored before me." And every great discovery 
since his day has only made visible greater reaches 
of the unknown than had appeared before. How 
great the unknown which the finding of radium 
Nor is there any end in sight 


AMERICAN A. 


proper 


poem 


has disclosed! 


2767) R. H. C. asks: 1. Is there any 
method by which the image on a photograph print 
| can be made to disappear and reappear at will? | 
If so, wili this process affect the permanence of | 
the print in any way? A. We know of no way in| 
which a photographic print can be made to appear | 
and disappear completely. If it could be done, it 
would most certainly injure the permanence of 
the print. 2. Could you supply me with a book 
or books, suitable for a high school graduate, cov- 
ering the science of geology in as thorough a man- 
ner as the limitations of self-instruction would 
permit? Is there a book or chart showing the 
local geological phenomena? A. We recommend 
and can supply you with Scott's ““Geology,"’ which 
is a recent work, and which seems to us to come 
within the lines you lay down, a book which a high- 
school graduate can read with pleasure 


12768) J. E. K. asks: Will you please 
tel! me what position the needle of a compass 
would take at the north pole and at the magnetic 
pole? A. At the earth's north pole the north end 
of the needle of a compass would point to the 
magnetic pole of the earth, or toward Hudson's 
Bay At the magnetic pole the needle of a com- 
pass would not have any power of direction, if 
it would be able to swing at all. Ifa needleis hung | 
so as to swing up and down, the north end would } 
point directly down toward the earth 














12769) J. F. as Can you explain 
the reason why a feather, especially a gray one, 
may be used as an X-ray on a small scale by | 
taking two cards and punching a hole through | 
them, then laying the fringe across the hole, and 
cementing the fringe, then cutting same off next 

to the quill, so that cards may be pasted together? | 
| A person may see the lead in a pencil or the bones 

in the finger. Can you give any explanation for | 
this penetrating power? A. What you see by look- 

ing through the fringes of a feather is not an X-ray | 
effect at all. You can see the lead in the rod of a 

fire poker as well as in a lead pencil, or the bone 

in a round stick of wood as well as in your finger. | 
Anything held in front of the hole in the card will | 
show the same effect. We have one on the desk 
before us which has a piece of coarse cloth, gauze, 
| and it works just as you describe. We have had 
| this for a number of years. The curious appear- 
|}ance is due to the bending of the rays of light | 
| around the fine meshes of the cloth or feathers. | 
It is called diffraction of the light, and is described 
in the text-books of higher physics 


(12770) C. E. A. asks: Will you kindly | 
inform me whether a fish sleeps or not, and how? 
Your consideration will be appreciated. A. Upon | 
the question, “Do fishes sleep?’’ the Encyclo- | 
peedia Britannica, last edition, has this statement: 
‘There is little doubt that all living beings require | 
periods of repose alternating with periods of | 
activity Naturalists have observed 
many of the lower animals apparently in a state 
of sleep Insects, crustaceans, fishes, reptiles 
may all be observed occasionally to be almost 
motionless for considerable periods of time 
Animals without eyelids cannot of course close 
their eyes as the higher animals do 

12771) J. L. asks: I would like to ask 
you about radium. 1. How is it discovered? A 
Radium is an elementary substance, just as iron 
and copper are elements. It is found in exceed 
ingly minute quantities in pitchblende, a mineral 
which is mined in Bohemia, and has not been 


found in any other part of the world thus far. 
although many claims have been made that it has 
been found in other places. There is no reason 
why it might not be found elsewhere in quantity 
2. Is there any known method by which it can be 
located? A. It would be discovered by one who 
knows the character of rocks and minerals, and 
who should study the locality to find if such rocks 
might exist in that locality. 3. What appearance 
has it when found? A _ Pitchblende is a sainy 
black rock, which might be taken for a piece of 
anthracite coal at first glance. It is very much 
heavier and harder than coal 4. What is its 
force or energy when appiied to anything? A 
There is not enough radium in a piece of pitch- 
blende to show any energy, nor would there be 
enough in a ton of the rock. We have published 
many papers upon radium You will find them 
indexed in our Catalogue of Valuable Articles, 


| which we are sending you with this letter. We 


shall be pleased to fill your orders for any papers 
you may select at ten cents a copy 
of the catalogue 


(12772) J. W. W. asks: Will you please 
send the chemical analysis of ocean or salt s¢ 
water, i. e., same analysis of waters in some 
of the larger bodies of salt water? A. In sea 
water there is about 3.5 per cent of solid sub- 
stances altogether in weight, or 35,000 parts in 
a million. This gives weights as follows: 


See page 23 





a 


Sodium chloride 27,213 
Magnesium chloride 3,807 
Magnesium sulphate 1,658 


Calcium sulphate 260 


Potassium sulphate 0,863 
Calcium carbonate 0,123 
Magnesium bromide 0,076 

Total of solids $5,000 


Our figures are taken from the latest book 
on the subject, “The Depths of the Ocean 
by Sir John Murray, published last year, which 
we can send for $7.50 by express prepaid, and 
we shall be pleased to receive your order for a 
copy It is the best work we know upon the 
ocean and the methods of its exploration. 


(12773) W. B. B. writes: The matter 
I wish to discuss may be old as the hills, but 
for the reason that I have never seen the theory 
advanced by any authority, I call your atten- 
tion to it Some years ago, while listening to 
the late Daniel Drawbaugh (inventor of the 
telephone) a schoolmate of mine, explaining the 
operation of his electric clock, in about these 
words: “I knew that’ a constant current of 
electricity is passing round the earth from east 
to west, created by the opposite movement of 
it (the earth). I conceived the idea of securing 
enough of this current to give a sensitive effect 
then again I planned to give movement to a 
clock by planting deeply in the earth two copper 
plates with wires attached, one on the eastern 
side, the other on the western, and these wires 
to connect with a large permanent magnet 
the key to the magnet being attached to the long 
wire of the pendulum, and the swing of the 
pendulum this tilting the key, that the ends 
would alternately touch the positive and nega- 
tive poles of the magnet, and thus giving move- 
ment to the clock, and I succeeded.” The 
clock had been running about fifteen years wher 
Drawbaugh explained it to me After thus 
hearing his explanation, I remarked: ‘Then, 
according to your theory, Dan, the earth must 
be a great dynamo, the first, original one, and 
in operation so long before we knew what a 
dynamo was.’ This line of thought finally 
led me to consider that really the movement, 
or rather rapid motion, of the earth revolving 
from west to east must bring about dynamic 
results, and that like any other dynamo, elec- 
tricity is thrown off from the axis in a powerful 
current, and this electric current is shown in 
the Aurora Borealis or northern light So far, 
so good. Now, such being the case, what effect 
would this current have on a man standing on 
the exact pole? If my theory proves the correct 
one, could a man reach the true pole and live? 
If I am correct, neither of the so-called pole 
discoverers ever reached the true pole Am 1 
right? A. Your observations upon an electric 
current in the earth are not new, although 
doubtless original with yourself, and the running 
of a clock by electricity generated in the ground 
has been done by others in the past, although 
we cannot decide the question of priority We 
described the construction of such a clock in 
SuppLtement 1300, December Ist, 1900,1n which 
you may be interested, and which we send for 
ten cents. As to a current of electricity emerging 
from the earth's poles, an earth current around 
the earth from east to west would not produce 
such a current of electricity, but would produce 
lines of* magnetic force which would - emerge 
from the magnetic poles of the earth. These lines 
do not affect the human body in any way with 
sufficient force for us to perceive them. A person 
on the geographical pole of the earth is nearly 
1,000 miles from the magnetic pole, and would 
not perceive any different sensations from what 
he would perceive on any other point of the 
earth. There is no outward force acting from 
the earth's poles; gravity -s stronger there, 
and centrifugal force is zero there. 
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Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American 
bape is untae a new book and has called for 


SCIENTIFIC the work of a corps of specialists for more than 
cena two years. Over 15,000 of the most useful formulas 
FORMULAS and processes, carefully selected from a collection of 
MOPhiNs nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 
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THE BIG 


ECONOMY 
IN USING 


ELECTRIC VEHICLES 


depends largely on the battery with which cars are 
equipped. The ability to climb heavy grades, haul big 
loads, give satisfactory service in hot or cold weather, 
and the cost of maintenance and operation are ques- 
lions that to a very great degree relate to the battery. 


The 4 “Exide Batteries 


“ Exide", “WycapeExite", “* ThiteExide”’, “ tronclad-KExide" 
are the result of years of study ond experience 
in the manufacture of vehicle batteries. Each 
of these batteries has its special field of use- 
fulness depending upon the type of car and 
the service for which it is used. 

These four ** Exide’’ Batteries will run an 
Electric Car—commercial or pleasure more 
miles with less expense, less attention and with 
a greater continuity of service than any other 
batteries made. The best proof of their 
superiority is the fact that the majority of 
the prominent electric vehicle makers use 
and endorse these “xide’’ Batteries. 


Investigate the electric vehicle as applied to your busi- 
ness. Find out how much it will save you for light 
delivery or heavy haulage work. Remember the im- 
portance of the battery. Insist on an ** Exide’’ 
Get our battery publications and our advice on the 
best type of battery for the car you will select, ot that 
you now use. Our nearest office is at your service 


THE ELECTRIC STORAGE BATTERY CO. 


1888 PHILADELPHIA 1913 


New York Boston Chicago St. Louis Cleveland Atlanta 

ee Detroit Toronto Seattle 
os Angeles San Francisco Portland, Ore 
876° *“Exide’ ” Distrib >utors 

"Exide ’* Depots 
* Exide’’ Inspection Corps 
Use the ** Exide’’ Battery for Gas 
Car Lighting, Starting or Ignition 
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With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 
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At last the ideal guide, the result of twenty years of study 
q and travel, is completed. It is endorsed by every steam- 

ship and railroad company in Europe. To those who are 
not planning a trp it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this book 
will answer. It is mailed free and will give some kind of an idea 
of the contents of this unique book, which should be in the hands 
of all readers of the Scientific American. It tells you exactly what 
you wish to know about a trip abroad and the ocean voyage. 


WHAT THE BOOK CONTAINS 


500 Illustrations The Sea and Its Navigation 
6 Color Plates Statistical Information 

9 Maps in pocket Automobiling in Europe 
All About Ships 400 Tours, with prices 

“A Safer Sea’”’ Practical Guide to London 
Ocean Records Practical Guide to Paris 


Names 2,000 Hotels, with prices 
500 PAGES, 500 ILLUSTRATIONS 


FLEXIBLE COVER, $2.00—FULL 
LEATHER, $2.50 POSTPAID 
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UARANTEED to 

exert a suction grip 
that is positively effective 
against skidding and loss 
~of traction on the wettest 
~ greasiest pavement. 






















Ovreturnable at full pur- 
periodoof trial. Now in their 
doubling and redoubling sale— 


NNSYWVANIA 
VACUUM! CUPYTIRES 


E the powerful cups unyieldingly resist all tendencies of 
bping nature, they exert no resistance whatever to forward 
the rolling of the tire readily releases their hold edgewise. 


is made of the toughest and highest grade of rubber 
capable of being produced, which is also absolutely 
immune from the destructive effects of oil encountered 
Davements and garage floors. 

construction called for by the Vacuum Cup design 
& the heaviest and stoutest tires of the rated sizes 


led guarantee of 4,000 miles attached to each casing is far exceeded 
distance, even on the heaviest and fastest driven cars 


_ Inspect at nearby dealer — or write 
+ 


RUBBER COMPANY, Jeannette, Pa. 


Pittsburgh BRANCHES Kansas City - 514 E. 15%h St. 
Cleveland. - . Chicago, 1004 Michigan Ave. Omeha - 215 S, 20th Street 
Detroit.- 2 


| Minneapolis, 34S. 8th Street Seattle - Armour Building 


r Company of New York Nes 


, 149 a, St. Dallas, 411 S. Erway St. 
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UT a few weeks ago there was only one, and that was by 
attending his public appearances—at a price, and if you were 
fortunate enough to secure a seat. 


] fo-day you can hear him whenever and wherever you like—and as often 
as you like; for \ 1y¢ has made a series of violin records that breathe the 
very spirit of his genius 


Q For instance, you may think you already know the Brahms Hungarian 
Dance (No. 5); but hear it as Ysaye plays it—under the master’s bow it fairly 
leaps with vivid vigor—there 1s an exultant abandon to the tremendous rhythm 
uch as probably no other interpreter ever produced. 


(Qj And the price is $1.50 per record. 


Q All Ysaye records are Columbia records, but you can play them on your 
own instrument—whether it is a Columbia or a Victor—because 


(Qj All Columbia records can be played on Victor talking machines—yjust as 
Q All Columbia instruments will play Victor records. 


q\ ou can g . S( sp sgh literature on these records together with cata- 
ogues-—from any er in talking machines or by mail direct 


COLUMBIA 


GRAPHOPHONE COMPANY 
Box 264, TRIBUNE BUILDING, NEW YORK 
»: McKinnon Building. Prices in Canada plus duty 


Here is the ideal instrument for it Pth ‘ e Industry : Pio neers and I € adersin the Talking Machine Art. Owners 
the Ysaye records—the Columbia f the il P Largest Manufacturers of Talking Machines in the World. 
Grafonola ‘‘De Luxe’’—price, $200 Dealers po goeapection + my wile for a aaa aon and a free copy of our book “Music Money” 





